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Annotation 

[Text]  The  Equipment  of  Transmission  Systems  Using  Communications  Lines 

Handbook 

Given  in  the  handbook  are  the  basic  technical  data  on 
the  series  produced  equipment  for  the  transmission  systems 
of  trunk,  rural  and  municipal  cable  and  open  wire  communl— 
cations  lines,  as  well  as  equipment  which  has  been  taken  out 
of  production,  but  which  still  exists  on  the  network  in  con¬ 
siderable  quantity.  The  following  are  indicated  for  each 
type  of  equipment:  purpose,  lines  used,  electrical  charac¬ 
teristics,  specific  features  of  the  electrical  power  supply, 
structural  design  and  equipment  complement. 

The  handbook  is  intended  for  engineering  and  technical  per¬ 
sonnel  engaged  in  the  design,  construction  and  operation  of 
long  range  communications  gear,  as  well  as  for  students  in 
the  advanced  courses  at  electrical  engineering  institutes 
and  communications  technical  schools. 

Foreword 

This  handbook  is  essentially  a  reworked  and  supplemented  publication  of  the 
book  which  came  out  in  the  "Svyaz1"  publishing  house  in  1966  under  the  title, 
Sbornik  osnovnykh  tekhnicheskikh  dannykh  apparatury  dal*ney  svyazi,f  ["Collec¬ 
tion  of  the  Main  Technical  Data  for  Long  Distance  Communications  Equipment"] • 

Given  in  the  handbook  are  the  main  technical  data  for  cable  and  open  wire  line 
communications  systems,  as  well  as  for  the  auxiliary  equipment  of  the  line 
equipment  shops  of  long  distance  telephone  exchanges,  communications  centers 
and  repeater  stations  (test  input,  wire  broadcasting,  measurement,  etc.). 
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Included  in  the  handbook  are  data  on  equipment  which  is  being  both  series 
produced  or  prepared  for  series  production  and  removed  from  production,  but 
still  in  wide  use  on  the  network. 

The  handbook  is  broken  down  into  sections  according  to  equipment  types  as  a 
function  of  their  purpose.  The  applications  area,  type  of  lines,  communica¬ 
tions  system,  electrical  characteristics,  manner  of  electrical  power  supply, 
structural  design  and  equipment  complement  are  indicated  for  each  type  of 
equipment. 

The  handbook  was  compiled  on  the  basis  of  plant  engineering  documentation, 
materials  of  the  Central  Scientific  Research  Institute  for  Communications, 
Technical  Specifications  and  other  documents. 

The  equipment  prices  which  are  given  in  the  book  cannot  serve  as  the  basis 
for  making  estimates,  and  are  only  reference  data. 

The  publication  is  intended  for  engineering  and  technical  personnel  engaged 
in  the  design,  construction  and  operation  of  the  equipment  for  wire  communi¬ 
cations  systems.  The  handbook  can  also  be  used  by  students  of  electrical 
engineering  institutes  and  communications  technical  schools. 

The  authors  consider  it  their  pleasant  duty  to  express  their  sincere  gratitude 
to  N.E.  Popova  and  O.P.  Pustovoytenko  for  their  valuable  notes  in  reviewing 
and  examining  the  manuscript  of  the  book,  as  well  as  to  N.A.  Grishko  for 
making  some  equipment  data  more  precise# 

Opinions  and  remarks  should  be  directed  to  the  "Svyaz"'  publishing  house  at 
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Introduction 

To  provide  for  the  transmission  of  all  types  of  information  in  long  distance 
service,  provisions  are  made  for  the  capability  of  organizing  the  following. 

—  Standard  voice  frequency  channels  in  a  range  of  0#3  -  3 #4  KHz;. 

—  Broadcast  channels  in  a  range  of  0#05  -  7  Khz  and  0*03  —  10  KHz, 
—Preliminary  group,  wideband  channels  in  a  range  of  12  —  24  KHz; 

—  Primary  wideband  channels  in  a  range  of  60  -  108  KHz; 

—  Secondary  wideband  channels  in  a  range  of  312  -  552  KHz; 

—  Ternary  wideband  channels  in  a  range  of  812  —  2,044  KHz; 

—  Television  channels,  etc. 

The  requirements  placed  on  the  various  high  frequency  transmission  systems 
differ  both  as  regards  the  number  of  channels  and  the  electrical  parameters# 


-2  - 


For  this  reason,  hot  existing  and  newly  developed  high 

systems  should  meet  standard  requirements  for  the  organization  of  long  distance 

service.  A  standard  numeration  and  designation  of  the  gr°uP  r0U,  intro- 
nels  in  high  frequency  transmission  systems  (Tables  1-4)  have  been int 
duced  on  the  long  distance  network.  The  frequency  spectra  °f  thejar ious  HF_ 
transmission  systems  for  open  wire  and  cable  trunks  whlch  f ind  ; 

tioh  on  the  communications  networks,  and  which  are  indicated 
are  given  in  Figures  1  -  11. 

TABLE  1.  The  Primary  Groups  (60  -  108  KHz)  in  the  Main  Spectrum  of  the 
T  !  Secondary  Group  (312  -  552  KHz)  and  In  the  Line  Spectrum  of 
i  the  K— 60  System  (12  —  252  KHz)# 


06o3na»ii;Hii€ 

1#  It  liyMCpJUHH 

nepBumiux  rpynn 

Mnrrota  ncpunmi. 
2  #npcoOp.,  mu 

CneKTp  MdCTOT  oc- 
11  ODD  Oil  nTOpliM- 
HOfi  nryiinu,  mu 

MeCTOTa  DTOpHMH. 

npeoflp.,  mu 

4  » 

c  .Himeftiiwfl 

5  •  cncKip,  mti 

pj-i  nr-i 
pg— 2  nr-2 
pg-3  nr-3 
fg— 4  nr-4 
pg»5  nr-5 

420 

463 

516 

564 

612 

3*  312-^300 
3i)0-j-103 
403-:-45G 
456-f-504 
504-J-552 

5C4 

204-^252 
.  15G-r-204 
10S-=-15G 
G0-4-108 
12--60 

Note;  Within  each  primary  group  (60  -  108  KHz),  the  chan^s.^e 

in  order  from  the  1st  to  the  12th.  In  this  case,  the  108  Kfe  indi 
vidual  carrier  frequency  corresponds  to  the  first  channel,  whi 
64  KHz  frequency  corresponds  to  the  12th  channel# 

Key:  1.  Designation  and  numeration  of  the  primary  groups; 

2.  Primary  conversion  frequency,  KHz; 

3.  Frequency  spectrum  of  the  main  secondary  group,  KHz; 

4.  Secondary  conversion  frequency,  KHz; 

5.  Line  spectrum,  KHz. 

TABLE  2.  The  Primary  Groups  (60  -  108  KHt)  in  the  Line  Spectrum  of  the 
K-24,  K-24-2  and  BK-24  Systems  (12  -  108  KHz;. 


06C3naMiniic  it  ityMopa- 

•  n. ;a  ncpuiimiux  rpyrin 

MacTOTO  npco6pa306atiKH 

2. 

JlHucfntuft  cncKTp 
q  mu 

pg-4  nr-4 
pg-5  nr-5 

120 

60-r-108 

12-^-60 

Key;  1.  Designation  and  numeration  of  the  primary  groups; 

2.  Conversion  frequency,  KHz; 

3.  Line  spectrum,  KHz. 
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TABLE  3 


Key:  1 
2 
3 

TABLE 


Notes: 


The  Secondary  Groups  (312  -  552  KHz)  In  the  Line  Spectrum  of 
the  K-3QQ  System  (60  "  1*300  KHz), 


-  Ofcojiia*4Ci»HC  h  uyucpa- 
lo  uni  DTOpHMi'ux  rpynn 


0  MitTOTt  npcofipaaooa- 
^  •  min,  nr* 


vg-1  or-1 

VG-2  Br-2 
VG-3  Br‘3 
VG-4  Br4 
VG-5  PF-5 


3JlHHCflinJH  CIlCKTp 
•  KZH 


60-5-300 

312-7-552 

564-5-801 

812-7-1052 

1060-5-1300 


.  Designation  and  numeration  of  the  secondary  groups; 

,  Conversion  frequency,  KHz; 

.  Line  spectrum,  KHz. 

4.  The  Secondary  and  Ternary  Groups  in  the  Line  Spectrum  of  the 
K-1920  System  for  Radio  Relay  Links  and  Coaxial  Cable 


1, 

OOonnaMCHHC  h 
nywcpaunfl  hto- 

pHHilUX  It  TpCTH'l* 

iiux  rpynn 

2. 

MacTOta  npcoOpaao- 
uamm,  Ktu, 

3,  JIhucAiiuc  cnCKtpu  cncTeMU  K-1920,  k:h 

no  PP/l 

no  KoaKciin.ibiiOMy 

5  #  KaGc.no 

vg-o  or-o 

564 

00-5-252 

.  — 

VG-2  or-2 

0 

312-552 

312-5-552 

VG-3  BT-3 

1116 

564-7-801 

564-5-801 

VG— 4  BT-4 

13G4 

812-7-1052 

812-5-1052 

vr  s  ur-5 

1612 

1060-5-1300 

1060-5-1300' 

lC’  l  UM 

I860 

1308-^1543 

1303-5-1548 

VG-6  Br-7 

2103 

155ih~1796 

1  5o6-t~  1 1 96 

Br-8 

2356 

1304-5-2044 

1804-5-2044 

TG-i  Tr-i 

0 

(812-5-2014)  + 

(812-+2014)  + 

+  (005-  804)  • 

+  (312-5-801) 

TG-2  TT-2 

4152 

2103-^-3310 

2103+3310 

TG-3  Tr-3 

5148 

3101-5  4636 

3101-5-4036 

tg-4  Tr-i 

.  6744 

"  ,47005-5932 

4700-5-5932 

TG-5  Tr-5 

8010 

5996—7228 

.  5990-5-7228 

TG-6  Tr*fi 

9336 

7292-5-8524 

7292-5-8524 

1. 

2. 

3. 

4. 


Each  ternary  group  consists  of  five  secondary  groups  (VG-4  —  VG-8). 
The  K-1920  system  has  two  secondary  groups  in  addition  (VG-2,  VG-3). 
The  K-1920  system  for  a  radio  relay  link  has  one  more  supplemental 
group  (VG-0),  and  consists  of  eight  secondary  groups. 

The  zero  secondary  group  for  a  radio  relay  link  (in  the  60  —  252  KHz 
spectrum)  consists  of  four  primary  groups  (48  channels). 

Key:  1.  Designation  and  numeration  of  the  secondary  and  ternary  groups; 

2.  Conversion  frequency,  KHz; 

3.  The  line  spectra  of  the  K-1920  system,  KHz; 

4.  Via  a  radio  relay  link; 

5.  Via  a  coaxial  cable. 
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The  most  diverse  types  of  information  will  be  transmitted  on  the  long  distance 
communications  network.  For  this  reason,  in  selecting  a  transmission  system 
for  one  route  or  another,  as  well  as  when  evaluating  the  capability  of  carry¬ 
ing  information  of  the  specified  form  and  volume  on  already  existing  communi¬ 
cations  lines,  it  is  necessary  to  know  the  maximum  permissible  number  of  chan¬ 
nels  which  can  be  engaged  when  transmitting  various  types  of  information  in 
the  group  and  line  channels  of  the  transmission  systems. 

Given  in  Tables  5-10  are  the  variants  of  the  loading  of  group  channels  and 
transmission  systems  having  different  numbers  of  channels. 

TABLE  5.  Variants  of  the  Maximum  Permissible  Loading  for  300-Channel  Groups 
in  Systems  with  300  —  2,700  Channels  (with  the  Exception  of  the 
K-1920  System). 
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Frequency 
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32 
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2220 

0.4 
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-1,0 

2220 

0,4 
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AM  AM 
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moiu.  3a 
)  MHil.) 

—  1,15 
— 0,5 

0 

200 

1000 

—0.8 

0 

„  1  SO  j 

Aaimux  !  jqq  1 

7  o  1  1 

—1.5 
l  —1.15 

125  .  —1.04 
250  1  — 0#69 

8.  nwioca  7?CX 

ri 

1  Ikm.ume 

|  Broadcast 

Cm. 

16*  npiiM.  5 

8000 

1,04 

9  npe.urpynnouofi 

TloplWlMn  Jli'HHblX 

1  2 . 

96 

-1.17 

i 

|  350 

—0,5 

10*  liepBHMiiufi 

I  ricpcAtVia  Aaimwx  iuiii 
h  3  ra3eT 

384 

-0.5 

1000 

0 

11.  i>»op;i‘i:iuu 

jricpcAuMci  AauHblx  min 
Ij^ncpc/lH'ia  r«n3CT 

1020 

0,33 

2720 

0.5 
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TABLE  5  [Continued] 


1 

KOJHHeCTBO  K1HMOB  TOHMfcHOft  MACTOTbl  MAM  pa34HHHUX 

Yj  DtpHSHTOB  aarpystfM 

npexrpyn- 

noaue 

nepBHmiue 

BTOpmMue 

1 

n  I 

in  ( 

*V 

18 

• 

4-  X, 

% 

K-BO 

% 

K-BQ  1 

* I 

K-DO  | 

%  1 

K-80 

% 

K-BO 

%  1 

K-80 

% 

K-BO 

4. 

5. 

66,7 

TFT) 

200 

84,8 

(I9T 

254 

77.1 

TDJ 

231 

54,8 

164 

TI9) 

ill 

TI57 

— 

TITO 

2.2 

7 

2,2 

7 

2.2 

7 

2.2 

7 

— 

— • 

— 

— 

|  — 

6, 

FM 

AM 

'  ! 

1 

3 

'  1  ’ 

3 

1 

3 

1 

3 

I 

■ '  i 

7 .! 

28 

84 

_ . 

40 

120 

— 

— 

— 

_  1 

i 

— 

— 

— 

10 

30 

17,7 

53 

— 

— 

3. 

2 

6 

2 

6 

2 

6 

2 

6 

— 

— 

•  — 

— 

— 

— 

9. 

• 

— 

— 

— 

— 

— 

— 

100 

100 

— 

— 

— 

— 

10  , 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

100 

25 

— 

— 

11. 

—  ■ 

— 

— 

— 

— 

— 

— 

—  ■ 

— 

. 

— 

100 

5 

Notes:  1.  For  systems  with  300  -  2,700  channels  (with  the  exception  of  the 
K-1920  system,  the  average  design  power  is  50  microwatts  for  one 
channel  at  the  point  of  the  relative  zero  level; 

2.  For  systems  with  more  than  2,700  channels,  the  average  design  power 
for  the  information  signals  being  transmitted,  referenced  to  one 
voice  frequency  channel,  should  be  no  less  than  40  microwatts; 

3.  The  maximum  permissible  number  of  voice  frequency  channels,  engaged 
with  the  transmission  of  different  types  of  information  in  the 
K-1920  system,  is  given  in  Table  10; 

4.  For  groups  and  systems  with  300  channels,  the  maximum  avetas©  power 
for  an  hour  is  15  milliwatts  (1.3  Nepers)  and  19  milliwatts  (1.5 
Nepers)  for  a  minute,  at  the  point  of  the  relative  zero  level, 

5.  The  average  broadcast  signal  power  level  at  the  point  of  the  .relative 
zero  level  is:  for  an  hour,  923  microwatts  (-0.04  Nepers);  for  a 
minute,  2,230  microwatts  (0.4  Nepers);  and  for  a  second,  4,500  micro¬ 
watts  (0.75  Nepers). 

Key:  1.  Designation  of  the  channels; 

2.  Average  power  in  a  channel; 

.3.  Maximum  power  in  a  channel; 

4.  Telephony; 
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[Key  to  Table  5,  continued] : 

5.  Audio  frequency  FM  telegraphy; 

6.  Facsimile; 

7.  Data  transmission; 

8.  Combined  passband  of  three  voice  frequency  channels; 

9.  Pre-group; 

10.  Primary; 

11.  Secondary; 

12.  Data  transmission; 

13.  Data  transmission  or  newspaper  transmission; 

14.  " 

15.  (1,000  is  the  average  power  for  a  minute); 

16.  See  note  5; 

17.  Number  of  voice  frequency  channels  for  the  different  loading 
variants; 

18.  Pre-group; 

19.  Number. 

In  the  "average  power  in  a  channel"  column  of  these  tables,  the  average  sig¬ 
nal  power  is  given  referenced  to  the  point  of  the  zero  relative  level.  In¬ 
dicated  in  the  "maximum  power"  column  is  the  permissible  maximum  power  (ef¬ 
fective  value)  of  the  signal.  The  average  'power  of  a  facsimile  signal  with 
AM  and  FM  is  given  in  the  table  for  the  period  of  an  hour,  while  given  in 
parentheses  is  the  maximum  possible  average  AM  facsimile  power  over  a  minute. 

In  determining  the  permissible  loading  on  any  12,  60  and  300  channel  groups, 
to  be  taken  into  account  is  the  fact  that  the  overall  loading  of  the  groups 
of  a  higher  order  and  the  line  channels  of  the  transmission  system  as  a  whole 
does  not  exceed  the  permissible  value.  Where  it  is  necessary  to  load  group 
channels  or  a  transmission  system  in  a  variant  other  than  that  given  in  the 
tables  shown  here,  to  be  taken  into  account  is  the  fact  that  for  a  voice  fre¬ 
quency  channel,  and  primary  and  secondary  channels,  the  average  value  of  the 
signal  powers  were  derived  by  working  from  the  MKTT  [International  Committee 
on  Telephony  and  Telegraphy]  recommendations  (G  =  222),  which  establish  the 
average  powers  of  multichannel  signals  used  in  the  calculations  for  multi¬ 
channel  systems.  These  power  values  do  not  characterize  the  signal  powers 
of  an  individual  subscriber,  but  are  the  average  design  figures  for  the  power 
in  a  channel,  characteristic  for  a  group  in  12,  60,  300  and  more  channels 
when  transmitting  telephone  information  through  them.  For  this  reason,  the 
average  signal  power  indicated  in  a  table  for  one  telephone  transmission  for 
the  pre-group  (600  microwatts),  primary  (179  microwatts)  and  secondary  (66.7 
microwatts)  channels  in  HF  systems  where  the  number  of  channels  is  less  than 
240  cannot  be  used  as  the  design  figure  in  determining  the  number  of  channels 
for  another  type  of  information,  even  if  the  magnitude  of  the  average  power 
of  this  type  of  information  coincides  with  the  telephone  transmission  signal 
power. 
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TABLE  6 


.  Variants  of  the  Maximum  Permissible  Loading  for  Groups  and 
Systems  with  60  Channels 
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Notes:  1.  For  the  K-1920  system,  the  maximum  average  power  in  the  60-channel 
group  should  not  exceed  6.0  mw  (0.9  Np)  over  an  hour,  and  8.0  mw 
(1.04  Np)  over  a  minute. 

2.  For  the  existing  K— 60  and  K— 60p  [transistorized]  'systems  for  multi¬ 
plexing  a  balanced  cable,  the  transmission  of  broadcast  programs  is 
permitted  in  any  two  of  three  primary  groups  (3,  4,  and  5).  In  this 
case,  to  assure  the  crosstalk  isolation  of  systems  operating  in 
parallel,  the  pairs  should  be  specially  chosen.  The  number  of 
broadcast  channels  organized  in  primary  groups  of  the  same  designa¬ 
tion  as  those  of  parallel  operating  systems  on  the  same  cable 
should  not  exceed  four  for  MKSB  4x4  and  MKSB  7x4  cables. 
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[TABLE  6,  continued] 
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[Notes  to'  Table  6,  continued]: 

3.  For  60-channel  balanced  cable  systems,  the  average  power  being  trans¬ 
mitted  in  the  wideband  secondary  channel  should  be  reduced  down  to 
384  microwatts,  in  view  of  the  inadequate  crosstalk  isolation  between 
the  cable  pairs. 

4.  The  average  broadcast  signal  power  level  at  the  point  of  the  relative 
zero  level  is:  for  an  hour,  923  microwatts  (0.04  Np);  for  a  minute, 

2,230  microwatts  (0.4  Np),  and  for  one  second,  4,500  microwatts  (0.75  Np) 
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[Key  to  Table  6]: 

Designation  of  the  channels; 

Average  power  in  a  channel; 

Maximum  power  in  a  channel; 

Telephony; 

Audio  frequency  FM  telegraphy; 

Facsimile; 

Data  transmission; 

Combined  passband  of  three  voice  frequency  channels; 

Pre-group; 

Primary; 

Secondary; 

Data  transmission; 

Data  transmission  or  newspaper  transmission; 

(1,000  [yw]  is  the  average  power  for  a  minute); 

See  note  4; 

Number  of  voice  frequency  channels  for  the  different  loading 
variants; 

Pre-group; 

Number. 

In  terms  of  its  function,  long  distance  communications  equipment  is  broken 
down  into  the  following: 

—  Input,  test  and  switching  equipment; 

—  Transmission  system  equipment; 

—  Low  frequency  amplifying  equipment; 

—  Broadcast  equipment; 

_  Auxiliary; 

—  Measurement. 

While  transmission  equipment  with  a  small  number  of  channels  (up  to  12  channels) 
has  been  developed  as  regards  its  structural  design  and  equipment  complement, 
it  is  not  being  developed  individually  for  each  system,  and  for  multichannel 
systems  with  more  than  12  channels,  the  individual  equipment,  the  primary  and 
secondary  conversion  equipment,  as  well  as  the  generator  equipment,  as  noted 
above,  are  being  developed,  taking  into  account  the  standardization  of  the 
common  components.  For  this  reason,  given  in  ths  handbook  are  the  main  tech¬ 
nical  data  for  this  equipment  in  the  individual  sections,  to  which  a  reference 
is  given  when  considering  the  equipment  package  for  multichannel  system  trans¬ 
mission  equipment. 

All  of  the  channel  generating  and  auxiliary  equipment  is  housed  in  special  rooms, 
line  equipment  shops  (or  rooms),  LATs.  Depending  on  the  type  of  circuits  brought 
into  them,  LATs’s  are  broken  down  into  open  wire,  cable  and  mixed  types. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 
11. 
12. 
13,  14. 

15. 

16. 

17. 

18. 
19. 
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TABLE  7.  Variants  of  the  Maximum  Permissible  Loading  for  Groups  and  Systems 
with  12  Channels 


HlKMeM0B2HHC 

K2HSU0D 

1. 

Form  of 

Uha 

KHfi'OpMaUHH 

the 

Informatio 

CpCUHJtS  MOlJIHOCTk 
2  B  tfail&AC 

MSKCHMMfcHtfl 

~  MOlUHOCTk 

Jo  o  Kaniuic 

Kojhscctbo  kihuob 

P&371H«HUX 

licro- 

MH6m 

n  watts 

7 

nen 

Np  1 

icro 

I 

11 

Nf 

%  *-»<> 

%  |  K-»0 

Voice 

ToHaabHoft 

qaCTOTbl 

Frequency 

40  ponanne 

179 

-0,86 

2220 

0.4 

66,7 

168- 

75 

16. 

9 

5  Jounjibiioe 
TejicrpatJiH- 
pooaHne  MM 

135 

-1,0 

2220 

0.4 

8.3 

l 

16,7 

2 

<Pototc  ne- 
rpatjuipooa- 
inie  MM  F 
AM  A 

(13 

4  100 

1  300 
(1000 
cp.  moiu. 

)  3a  MHH.) 

-1,15 

-0,5 

0 

200 

1000 

-0,8 

0 

— 

873 

1 

nepeaaMa 

7  m  Aamibix 

50 

100 

—1.5 
— 1.15 

125 

250 

—1,04 

-0,69 

— 

' - 

— 

Ofn.eAMHeH- 
H3R  nojioca 
Tpex  KHH3/IOB 
14 

Bemamie 

broadcast 

Cm.  npiiM.  1 

14. 

8000 

1,04 

25 

3 

1 

— 

npearpyn- 
9#  hoboh 

|  nepeaaMa 
Jll  Aannwx 

96 

-U7 

350 

-0,5 

— 

— 

— 

— 

nepBimHufi 

.10. 

IlcpcaaMa 
Aai:m»tx  tun 
nepeaaua 
120ra3eT 

384 

-0,5 

1000 

0 

— 

— 

| 

Notes:  1.  The  average  broadcast  signal  power  level  at  the  point  of  the 

relative  zero  level  is:  for  an  hour,  923  microwatts  (0.04  Np); 
for  a  minute,  2,230  microwatts  (0.4  Np) ;  and  for  a  second,  4,500 
microwatts  (0.75  Np). 

2.  The  maximum  average  power  is  3.0  mw  (0.55  Np)  for  an  hour,  and 

4.0  mw  (0.7  Np)  for  a  minute  at  the  point  of  the  relative  zero  level 

Key:  1.  Designation  of  the  channels; 

2.  Average  power  in  a  channel; 

3.  Maximum  power  in  a  channel; 

4.  Telephony; 

5.  Audio  frequency  FM  telegraphy; 

6.  Facsimile; 

7.  Data  transmission; 
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[TABLE  7,  continued] 


[Key  to  Table  7,  continued]: 

8.  The  combined  passband  of  three  voice  frequency  channels; 

9.  Pre-group; 

10.  Primary; 

11.  Data  transmission; 

12.  Data  transmission  or  newspaper  transmission; 

13.  (1,000  [pw]  is  the  average  power  for  a  minute); 

14.  See  note  1; 

15.  Number  of  voice  frequency  channels  for  the  different  loading 
variants; 

16.  Number; 

17.  Pre-group. 
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TABLE  8.  Variants  of  the  Maximum  Permissible  Loading  for  Groups  and  Systems 
with  Three  Channels. 


Hai'McuO' 

Baiiuc 

KtllMOB 

l. 

Form  of  the 

CpCAItSfl  MOUUlOCtb 

u  Kaiiane 

2. 

MaKCHUtutbiiM 

MOIIlllOCTb 

~  u  k  mi  arte 

J* 

KOnHHCCTiO 

4. 

Information 

licro- 

Mnam 

watts 

- - - 

Hen 

Nepers 

iicrc 

MHOm 

watt 

Sep 

1 

%  I  n*"® 

- .  "IT 

Voice 

Frequency 

Toiiaflbiioii 

qacroTU 

- r. 

Te;ie‘|>oiiiipounuHe 

600 

-0.25 

2220 

0.4 

100 

I 

3 

Tona.ibHoe  Teaerpa- 
({mpouaime  lIM 

135 

-1.0 

2220 

0.4 

— ■ * 

fljt _ - _  ' 

<t>OTOteaerp^ipOBa- 

7,H"e  AM  AM 

(8 

100 

360 
(1000 
Cp.  MOW. 
/33  MHH.) 

-1.15 

-0.5 

0 

200 

1000 

-0,8 

0 

—  • 

— 

TlcpcAAia  AaHiiux 

9. 

50 

100 

— 1.5 
— 1,15 

125 

250 

-1.01 

—0,09 

10  flpcarpyn- 
•  nonoii 

j  Hepe/iaMa  aaiiHbix 

j  9f> 

-1.17 

350 

-0,5 

— — 

[TABLE  8,  continued]: 

kihuod  TOHCJibiion  sacTOTU  MU  pawnMitux  oapnaiiTOo  aarpyaKH 


4. 


ripMrpynnoBue 

Pregroup 


II 

in 

IV 

V 

VI 

vn 

_ 

1  K*B0 

%  1  K-no 

%  i 

%  I  K-BO 

%  I  B-BO 

*  i 

K-DO 

*  1 

K-*0 

33 

“TIT 

l  | 

„  , 

11. 

•67 

33 

67 

67  j 

2 

— 

-  (5) 

— 

— 

— 

— 

33 

1 

67 

2 

-  1 
1 

— 

—  • 

j  "  <6> 

— 

'  — 

— 

— 

— 

33 

1 

33 

1 

— 

(7) 

-  AM 

67 

7 

100 

3 

l 

1  = 

— 

— 

— 

— 

— 

.! 

— 

-  (9) 

— 

— 

— 

— 

!_ 

— 

Ll 

i 

r 

=. — 

100 

1  (9)  (10) 

Note:  The  maximum  average  power  is  2,7  mw  (0*51  Np)  oyer  an  hour»  and  3.5  mw 
(0.65  Np)  over  a  minute  at  the  point  of  the  relative  zero  level. 

Key:  1.  Designation  of  the  channels; 

2.  Average  power  in  a  channel; 
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[Key  to  Table  8,  continued]: 

3.  Maximum  power  In  a  channel; 

4.  Number  of  voice  frequency  channels  for  the  different  loading 
variants; 

5.  Telephony; 

6.  Audio  frequency  FM  telegraphy; 

7.  Facsimile; 

8.  (1,000  is  the  average  power  for  a  minute); 

9.  Data  transmission; 

10,  Pre-group. 

In  terms  of  their  functional  purpose,  there  are  the  following  types  of 
LATs  [Line  equipment  shops] : 

—  Terminal  network  stations  for  cable  and  open-wire  communications  lines; 

—  Terminal  and  through-working  network  junctions; 

—  Attended  repeater  stations  of  transmission  systems. 

Moreover,  part  of  the  channel  generating  equipment  can  be  installed  at  terminal 
(ORS)  and  junction  (URS)  stations  of  radio  relay  links*. 

For  purposes  of  improving  the  operation  of  the  system,  substantial  changes 
have  been  introduced  into  the  construction  principles  of  line  equipment  shops 
in  accordance  with  a  decree  of  the  USSR  Ministry  of  Communications,  where  these 
changes  reduce  basically  to  the  fact  that  line  equipment  shops  are  broken  down 
into  two  main  services:  the  equipment  service  for  high  frequency  channels 
(ST-LATs),  and  channel  service  (SK-LATs). 

Housed  in  the  ST-LATs  is  the  line  channel  equipment  (including  the  entrance 
units),  the  primary,  secondary  and  ternary  conversion  equipment  with  its 
generator  equipment,  as  well  as  the  auxiliary  equipment.  Housed  in  the  SK-LATs 
is  the  individual  conversion  equipment,  the  low  frequency  amplifier  equipment, 
broadcast  equipment,  test  and  switching  equipment,  as  well  as  the  auxiliary 
gear.  For  large  scale  line  equipment  shops,  the  ST-LATs  and  SK-LATs  services 
are,  as  a  rule,  housed  in  separate  adjacent  rooms. 

The  equipment  is  installed  in  the  LATs  in  parallel  rows,  perpendicular  to  the 
main  passageway.  Depending  on  the  width  of  the  LATs  room,  the  rows  are  arranged 
along  one  or  both  sides  of  the  main  passageway.  Two  main  types  of  equipment, 
intended  for  installation  in  the  LATs  of  attended  stations,  are  produced, 
according  to  its  structural  design: 

—  In  frames  made  of  channel  or  angle  steel  with  two-sided  or  one-sided 

*  The  basic  principles  for  the  design  and  installation  of  line  equipment  shops  • 
are  set  forth  in  TU  [Technical  Specifications]  324-60  of  the  USSR  Ministry 
of  Communications  and  the  "Ukazaniya  po  montazhu  stantsionnogo  oborudovaniya 
mezhdugorodnoy  provodnoy  svyazi,  ch.  I.  Lineyno-apparatnyye  tsekha"  ["Instruc¬ 
tions  for  the  Installation  of  Long  Distance  Wire  Communications  Station  Equip¬ 
ment.  Part  I.  Line  Equipment  Shops"],  Svyaz*  Publishers,  1964. 
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placement  of  the  boards,  and  Internal  rack  wiring,  which  is  brought  out  to 
terminals  installed  in  the  upper  part  of  the  racks  or  directly  to  the  boards. 
The  height  of  such  racks  is  2,500  mm,  the  width  is  650  mm  or  530  mm,  and  the 
depth  from  250  to  500  mm,  depending  on  the  type  of  equipment; 

—  In  frames  of  a  special  bent  profile,  2,600  mm  high,  650  mm  wide  and  250  mm 
deep  (the  so-called  base  structure) .  Besides  the  mainframe  with  a  height  of 
2,600  mm,  frames  are  authorized  with  dimensions  of  1/2,  1/3  and  1/4  the  main 
height.  Equipment  of  this  structural  design  has  one-sided  placement  of  the 
panels  with  a  blank  rear  wall.  The  intrarack  wiring  is  accomplished  along  the 
walls  and  in  troughs;  the  tying  of  the  panels  and  blocks  into  the  troughs  is 
realized  by  means  of  notched  blocks. 

TABLE  9.  Variants  of  the  Maximum  Permissible  Loading  for  Groups  and  Systems 
with  120  Channels. 


1. 

HtHMCJlO- 

DtllHO 

MHUOli 

Form  of  the 

Dili  MHvpopuauMH 

Information 

CpCBHR*  MOUlHOCTk 

U  KtllMO 

2. 

MaKCHMUlblltll 
MOLUHOCTb 
_  u  xiiiue 

3. 

KMHiecToo 

4. 

MKilftl 

nett 

MKOm 

non 

1 

%  1  K-00 

Voice 

Frequency 

Tonajibiiou 

qaCTOTLJ 

■ 

5. 

TeAe(Jioimpooamie 

50,0  | 

—1,5  1  2220 

i 

0,4 

57,5 1 
» 

69 

Tona/ibiioe  Teaerpa- 
^  (JmponauHe  MM 

135 

-1.0 

2220 

0.4 

3.3 

4 

<PoTOTC.icroa<jmpOBa- 
7  * 11116 

(8 

‘  100 

300 

(1000  cp. 

L  Momii. 
na  miih.) 

—1.15 

— 0.5 

0 

200 

1000 

-0,8 

0 

2,5 

3 

I - — — - - - 

|  nepe^aqa  aanHUX  50 

|  9.  |  100 

—1.5 

-1,15 

125 

250 

— 0,09 

31 .6 1 

• 

38 

OfoeAwiPH-  • 

iq  hah  noAoca  *  Bemanne 
*Tpex  KaHa/iou  [Broadcast 

TM  I 

Cm.  npiiM.  1 

15. 

8000 

1,04 

5 

6 

Ilpcjrpyn- 
11  •  noBofi 

1 

Ilepe^aM^  AaiiHMX  0G 

-1.17 

350 

— 0,5 

i  - 

i 

— 

'nepBHWHhiit 

12. 

I  nepeA3Ma  jUhhwx 

fl4  hah  nepenaqa  ra3et 

384 

-0,5 

1000 

0 

— 

— 

BtOPHIHUH 

13. 

Hepcaaqa  Aaimux 

14  nan  nepeaasa'  met 

j  1920  |  0,33 

2720 

|  0.5 

— 

— 

Notes;  1.  The  average  broadcast  signal  power  level  at  the  point  of  the  relative 
zero  level  is;  for  an  hour,  923  microwatts (-0.04  Np);  for  a  minute, 
2,230  microwatts  (0.4  Np);  and  for  one  second,  4,500  microwatts 
(0.75  Np). 
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TABLE  9,  [continued]: 


l 

1 

1 

f 

t 

KainuoB  TOtfMbiioA  *uctotu  jhh  pa.ijuimiux 
c«piiaiiT0»  airpyakH  .  . 

A  « 

npc/irpyn- 

noBbic 

Pregroui 

’rimary 

ncpBM<IIIUe 

RTOpH*Hfaie 

Secondary 

( 

( 

( 

1 

t 

1 

i 

1 

| 

1 

i 

I-, 

1  1 

r= 

!! 

III 

1  ,v 

V 

% 

|  K-no 

%  |  K-no 

1  % 

K-DO 

%  |  K-no 

% 

K-BO 

% 

|  K-BO 

% 

K-no 

:>)75 

90 

55 

66 

75 

.90 

65,1 

CO 

— 

— 

— 

— 

— 

— 

b)3’3 

4 

-  ' 

— 

15 

18 

— 

— 

— 

— 

— 

— 

— 

— 

16,7 

;)_ 

20 

8.4 

10 

— 

— 

3.3 

4 

— 

— 

— 

— 

— 

-  f 

-  / 

u 

- CTt - 

— 

31,6 

38 

— 

— 

31,6 

33 

— 

— 

— 

— 

_ 

— 

5 

Bro 

•  6 

adca 

5 

St 

6 

10 

12* 

— 

— 

— 

— 

— 

— 

di 

_  l 

1  . 

i 

i 

— 

— 

— 

— 

100 

40 

— 

— 

— 

1  — 

hk 

rl 

i 

— 

— 

— 

— 

.1 

-1 

— 

100 

10 

— 

— 

ilj: 

_ . 

zl 

— 

— 

— 

— 

— 

-  1  - 
i 

— ' 

100 

2 

[Notes  to  Table  9,  continued]: 

2.  The  maximum  average  power  is  10  mw  (1.15  Np)  for  an  hour  and  13.5  mw 
(1.3  Np)  for  a  minute  at  the  point  of  the  relative  zero  level. 


Key:  1.  Designation  of  the  channels; 

2.  Average  power  in  a  channel; 

3.  Maximum  power  in  a  channel; 

4.  Number  of  voice  frequency  channels  for  the  different  loading 
variants; 

5.  Telephony; 

6.  Audio  frequency  FM  telegraphy; 

7.  Facsimile; 

8.  (1,000  is  the  average  power  for  a  minute); 

9.  Data  transmission; 

10.  The  combined  passband  of  three  voice  frequency  channels; 

11.  Pre-group; 

12.  Primary; 

13.  Secondary; 

14.  Data  transmission  or  newspaper  transmission; 


*  A  provision  is  made  for  four  simplex  broadcast  channels  for  a  system 
with  a  common  amplifier. 
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TABLE  10. 


Variants  of  the  Maximum  Permissible  Loading  for  the  K-1920  System 


Hai'MCHo- 

eaiiiic 

wan  won 

l. 

Form  of  the 

H»UI  HH(j  0pM3UHK 

Information 

CpejtliRfl  MOlUHOCTfc 
n  Kaiiwc 

2. 

MaKcimuibitaH 

MClUUOCTb 
_  u  kanwe 

3  • 

Koahscctbo 

mpuaHTon 

4. 

Micro- 

1 

Ne$?rs 

licro 

MKOm 

watt 

Hen 

Mon 

% 

I 

K-DO 

Voice 

Frequency 

ToHani.noii 

laCTOTU 

t  .5. 

TC.lC({i01IlipOB.1IIIIC 

32 

—1,73 

2220 

0,4  |  90 

1845 

Tona.’ibiioc  Te;ierpa* 
r  ijMipouaime  HM 

135 

-1.0 

2220 

0.4 

2,1 

40 

‘foTOTc.icrpadiupona- 
,  line  q,M  FM 

7.  AM  AM 

(9) 

10J 

360 

(1003  cp. 
Momn.  3a 
Midi.) 

-1,15 

-0,5 

0 

200 

1000 

— 0,8 

0 

0.3 

5 

Repejiawa  aamiu.\ 

8t _ 

50 

100 

w2 

77 

125 

250 

—1,04 

-0,09 

1 

OO-bCAl.MeiU l:h  I  Be  i;  l.'ii:  4iC 

JLU*  no.ni/ca  rpex  (  i 

Kai!3JioB  T‘i  i  Broadcast  i 

Cm.  npitM.  4 

See  Note  4. 

6000 

1 .041  1.6 

i 

30 

31  ripc.irpyri-  |  ricpe.mr,  aamiux 
*  nonoii  *19 

96  | 

i 

-1,17 

350 

-0,5 

-  1 

| 

— 

nepBiniiiuij  |  riepo.ui'M  ajhiii.ix 
!l4ji.iu  nepo  uiM.'i  ran er 

3*1 

-0,5 

1000  | 

0 

_  j 

i 

1 

t 

BTcpii’iiiijH  !  rkpcvi.vi.'i  jiamiuix  1 

15.  JL4j!.'!,_i  nepe.ua<ia  ra.ur! 

1920  j 

0,33  | 

2720 

0,5  | 

— 

— 

Notes:  1.  For  the  K-1920  system,  the  maximum  average  power  for  an  hour  should 
not  exceed  74  mw  at  the  point  of  the  relative  zero  level. 

2.  The  maximum  average  power  level  of  the  load  of  the  individual  groups 
at  the  point  of  the  relative  zero  level  should  not  exceed  the  follow¬ 
ing:  for  a  300— channel  group,  12  mw;  for  a  60— channel  group,  6  mw; 
for  a  12— channel  group,  3  mw.  In  one  60— channel  group,  it  is  per¬ 
missible  to  transmit  no  more  than  one  broadcast  program  via  tripled 
and  doubled  telephone  channels,  and  in  one  300— channel  group,  no  more 
than  two  broadcast  programs.  When  determining  the  permissible  load 
for  any  12,  60  of  300  channel  group,  one  should  proceed  from  the 
fact  that  the  overall  load  of  the  groups  of  a  higher  order  (the  60 
and  300  channel  groups),  as  well  as  for  the  line  channel  as  a  whole, 
should  not  exceed  74  mw. 

3.  With  the  combined  transmission  of  telephone  signals  and  television 
signals,  it  is  permissible  to  organize  no  more  than  five  broadcast 
channels  simultaneously. 

4.  The  average  broadcast  signal  power  level  at  the  point  of  the  relative 
zero  level  is:  for  one  hour,  923  microwatts  (-0.04  Np),  for  a  minute, 
2,230  microwatts  (0.4  Np);  and  for  a  second,  4,500  microwatts 

(0.75  Np). 
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[TABLE  10,  continued] : 


K*X1X0»  TOHU&IIOft  H3CTOTU  JU*  pa3AHMtlUX 
sarpy bxh 

4. 

npcarpyn- 

noeuc 

ricpBiiMiiue 

BropHXHUc 

Secondary 

»  1 

...  j 

IV 

Pregroup 

Primary 

%  | 

K-DO 

% 

K-DO 

%  ! 

K-BO  | 

%  | 

K-DO 

%  1 

K-DO  | 

»  1 

K-DO 

(5) 

91.7 

“031 

17C2 

92,65 

"(131 

1776 

81,5 

1567 

.  — 

— 

— 

..  — 

.  1 

(6) 

0.7 

13 

' 

0,7 

. 

13 

0,7 

13 

—  ' 

— 

— 

.  - 

— 

— 

(7) 

o.os 

1 

. 

0,05 

1 

0,3 

5 

— 

. 

— 

— 

-FI 

—  A1 

(8) 

5^95 

U4 

100 

15,9 

1-1  = 

— 

— 

— 

— 

— 

(10 

)  1.6  j 

30  | 

1.6 

i  30 

I 

1,6 

30 

i 

— 

1  - 

j 

— 

— 

- 

— 

(11 

>  “  ; 

i3" 

— 

— 

— 

- 

[ 

100 

610 

— 

— 

!  - 

— 

(13 

(15 

>  (14) 

— 

— 

1  - 
1 

— 

- 

i  - 

i  _ 

1 

i  ioo 
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Key:  1.  Designation  of  the  channels; 

2.  Average  power  in  a  channel; 

3.  Maximum  power  in  a  channel;  ,  , 

4.  Number  of  voice  frequency  channels  for  the  different  load 

variants; 

5.  Telephony; 

6.  Audio  frequency  FM  telegraphy; 

7.  Facsimile; 

8.  Data  transmission;  - 

9.  (1,000  is  the  average  power  for  a  minute); 

10.  The  combined  passband 

11.  Pre-group; 

12.  Data  transmission; 

13.  Primary; 

14.  Data  transmission  or  newspaper  transmission; 

15.  Secondary. 


pUWCJL  1UL  a.  y 

of  three  voice  frequency  channels; 


Racks  of  this  design  can  be  installed  in  twin  rows  with  their  backs  to  each 
other,  or  directly  against  a  wall. 
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At  the  present  time,  the  base  structure  has  been  modernized,  taking  into  ac¬ 
count  the  requirements  of  the  CCITT  and  the  CIMA.  The  overall  dimensions  of 
the  new  base  structure  are  2,600  x  600  x  225  mm. 

The  structural  design  of  the  equipment  for  unattended  repeater  points  (NUP) 
is  individual  for  each  multiplex  system  and  is  designed  for  housing  the  equip¬ 
ment  either  in  underground  metal  chambers  (of  the  horizontal  or  vertical  type), 
or  in  special  housings,  buried  directly  in  the  ground. 

The  NUP  metal  containers  of  the  horizontal  and  vertical  types  provide  for  ac¬ 
cess  into  them,  by  virtue  of  their  dimensions,  where  this  is  necessary  for  the 
servicing  personnel.  Access  to  the  equipment  of  an  NUP  installed  in  a  housing 
which  is  buried  directly  in  the  ground  is  accomplished  from  the  surface  of  the 
ground. 

The  NUP  equipment  of  the  K-24p-2m,  K-60p-4  and  K-300  types  are  structurally 
designed  in  the  form  of  containers  (blocks),  which  are  installed  in  a  package 
buried  directly  in  the  ground. 

At  attended  line  equipment  shops,  the  securing  of  the  bays  to  each  other  in 
rows  is  accomplished  by  means  of  50  x  50  x  5  angle  irons,  to  which  the  bay 
frames  are  fastened  with  two  bolts.  The  rows  of  equipment  are  secured  together 
by  trunk  strips  with  a  cross-section  of  30  x  8  mm,  which  are  fitted  in  the 
corners  of  the  rows  in  pairs  on  a  rib  and  secured  to  it  by  means  of  special 
screw  clamps. 

Line  cables  are  brought  into  a  line  equipment  shop  and  station  cables  are  run 
between  the  bays  using  open  air  metal  Channels,  which  are  subdivided  into 
row  types,  arranged  over  the  rows  of  bays,  and  trunk  types,  running  perpendi¬ 
cular  to  the  rows  above  the  bays  along  the  line  equipment  shop.  At  the  pre¬ 
sent  time,  open  air  channels  made  of  strip  steel  of  a  welded  construction  or 
with  movable  rods  are  used  for  running  the  cables  in  line  equipment  shops. 

The  standard  dimensions  of  such  channels  are  set  by  GOST  13321-67.  The  width 
of  the  channels  is  chosen  in  accordance  with  the  size  of  the  cable  bundle. 

A  measurement  equipment  complex  is  necessary  for  the  normal  operation  of  long 
distance  channels  and.  equipment,  installed  in  line  equipment  shops. 

The  equipment  of  attended  trunk  line  stations  (OP's,  OUP's,  etc.)  is  electri¬ 
cally  powered  from  local  (autonomous)  electrical  power  plants.  The  equipment 
of  unattended  stations  (NUPfs)  [unattended  repeater  stations],  as  a  rule,  is 
supplied  with  electrical  power  remotely,  by  means  of  feeding  the  appropriate 
voltage  via  the  working  pairs  of  a  cable  and  open  wire  circuits  from  the  at¬ 
tended  stations.  Depending  on  the  communications  system  and  the  type  of 
equipment,  DC  or  AC  sources  are  used  for  its  electrical  power  supply.  The 
electrical  power  supply  system  using  direct  current  for  the  equipment  has 
become  the  most  widespread.  At  the  present  time,  alternating  current  elec¬ 
trical  power  supply  is  used  on  the  long  distance  communications  network  prac¬ 
tically  only  for  the  K-1920  system. 

For  this  purpose,  the  K-1920  system  at  attended  stations  on  trunks  are  equipped 
with  guaranteed  AC  plants  (three  machine  sets  or  other  similar  equipment),  and 
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at  the  unattended  repeater  stations,  the  remote  power  is  ted  via  the  central 
coresof  the  coarial  pairs  of  a  cable  using  alternating  current  at  voltages 

up  to  2,000  volts. 

The  requirements. placed  on  the  electrical  power  plants  for  communications 
enterprises  and  the  norms  for  their  design  are  set  forth  in  TU  326-60  of  h 

USSR  Ministry  of  Communications. 

The  voltage  levels  fed  to  the  equipment  for  the  electrical  power  supply  depend 
on  whether  vacuum  tubes,  semiconductors  and  other  components  which  require 
electrical  power  are  present  in  it. 

The  levels  of  these  voltages  are  specified  by  GOST  5237-69  (Tables  11,  12). 

TABLE  11.  DC  Voltages  of  the  Electrical  Power  Supplies  of  Long  Distance 
_ and  Junction  Line  Transmission  Equipment. 


Designation  of  the 
Equipment  and  Circuits 


Voltage  of  the 
Current  Source 
in  volts 


Nominal 


Permissible 
Range  of 
Variation 


Permissible  Voltage  Ripple 
Produced  by  the  Current  Source 
in  volts,  no  more  than: 


Measured  with  a 
VTVM  with  a  mean 
square  scale 


Measured 
with  a 
psophometer 


1.  Long  distance  com¬ 
munications  equip¬ 
ment  : 

—  Filament  circuits 
for  vacuum  tube 
equipment 

—  The  same,  for  plate 
circuits2 

—  Supply  circuits  for 
transistorized  gear 

—  Auxiliary  circuits 


21.2  20.6  -  21.8 


206 

24 

21. 21 

24 


200  -  212 

21.6  -  26.4 

20.6  -  21.8 

21.6  -  26.4 


250*10-3/15*10“3 

250-10_3/15*10“3 

1.2 


(signal  circuits,  etc.) 

2.  Transmission  equip-  60 
ment  of  municipal 

ATS  junction  lines 

3.  The  same,  for  rural 

ATS’s _  60 


58-66 
58  -  641*3 


54  -  72 


io 


-3 


5  •  1_0_ 


i-3 


1  Permitted  for  equipment  developed  prior  to  1  January  1970;  , 

2  The  permitted  pulsation,  indicated  in  the  numerator,  is  measured  in  a  range 
of  up  to  300  Hz,  and  in  the  denominator,  in  a  frequency  range  of  up  to  300 
Hz  and  above; 

3  When  the  standby  power  source  is  switched  in,  a  voltage  increase  up  to  66 
volts  is  permitted. 

[ATS  =  Automatic  Telephone  Exchange] 
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TABLE  12.  The  Phase  Voltages  of  the  Alternating  Current  (50  Hz)  (in  Both 
a  Single-Phase  and  a  Three-Phase  System) ,  Delivered  to  the 
Equipment. 


Alternating  Current 

Hctomiihk  ncpcMcmioro  tok*  * 

Source 

Hanp8)KCHHC  HCTOMHHKa  TOK8,  • 

3  .  AonycxaeM  we 
ripe*****  KOJieCa* 

HHft  H4CT0TU,  «4 

forainal 

HOMItllfllbllOe 

AQiiyCKaeMue 
«  UjA'fiO.lU 
^  HDMOMCHMfl 

General  Service  Electrical 

.  .Power  Network 

j.uKipoceTb  oomero  ncwibsouaiiHH 

220 

187-5-242 

'  i 

I 

t  • 

48+52 

127 

108-5-140 

CoGctbciuiuc  ycTpoucraa  ppoeKTiipo- 
4  Baimoro  ncpeMeimoro  tona  u  9 ji&k- 
*  TpOCTailUllfi  npcanpHnTHH  CUH311 

220  , 

213+227 

127 

123+131 

Key:  1.  Voltage  of  the  current  sources,  volts; 

2.  Permissible  range  of  variation; 

3.  Permissible  range  of  frequency  fluctuation,  Hz; 

4.  In-house  devices  for  the  design  alternating  current  and  the  electrical 
power  plants  of  communications  enterprises. 


Figure  1. 

The  generation  of  the  line 
frequency  spectrum  in  the 
V-2  system. 
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Figure  2.  The  generation  of  the  line  frequency 

spectrum  in  the  V— 3— 3  (or  V— 3-3s)  system 

Key:  1.  Remote  power  supply  and  signaling. 
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Figure  3.  The  generation  of  the  line  frequency  spectrum 
in  the  V-12-3  system. 

Key:  (a)  Carrier  frequencies  of  the  conversion  preliminary 
groups. 
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A-B  Direction 


Cucmena  .?• 

System  A 

Cucmena 0 

System  B 

Cucmena  C 

System  C 
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System  D. 
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Hanpadtctiue  B-A 


Figure  4,  The  generation  of  the  line  frequency  spectrum 

in  the  BO-12-2  system  (Hungarian  People's  Republic) 


carrier 


Figure  7.  The  generation  of  the  line  frequency  spectrum 

of  the  BKt->24  system  (Hungarian  People’s  Republic) 
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Figure  10.  The  generation  of  the  main  groups  and.  their  frequency  spectra 


Figure  11 •  The  generation  of  the  line  frequency  spectra  for  the 
K-24,  K-60,  K-60p,  K-300,  K-1920  and  R-600  systems. 

Key:  1)  The  line  spectrum  of  the  K-60P  system  for  the  K-300,  K-1920 
and  R-600  systems. 


-  31  - 


SECTION  1.' 

Input,  Test  and  Switching  Equipment 

1.1.  The  Input  Bay,  VS 

Figures  1.1.1.  -1.1.3. 

Purpose:  Intended  for  the  connection,  switching  and  operational  servicing 
of  open  wire  circuits. 

Capacity:  Designed  for  the  connection  of  20  physical  circuits  to  the  center 
tap  of  the  line  transformer  of  each  circuit. 

Equipment  Complement: 

4  sets  for  connecting  circuits  of  nonferrous  metals,  multiplexed  up  to 
150  KHz; 

16  sets  for  connecting  physical  circuits,  multiplexed  up  to  60  KHz  (or 
unmultiplexed  ones) ; 

20  sets  of  service  jacks; 

20  sets  for  connecting  Picard  telegraph  channels; 

8  transfer  circuit  sets; 

2  transfer  circuit  sets  for  telegraph  communications; 

5  sets  of  local  battery  and  municipal  telephone  exchange  service  lines; 

6  sets  of  intra-exchange  service  lines; 

4  sets  of  lineman’s  service  lines; 

2  two-wire  PVU  [intercom-callup  units]; 

2  crosstalk  measurement  units; 

Fuse  test  and  line  test  board; 

Manual  magneto  ringer; 

Clock; 

Dial. 

Note:  Places  are  provided  in  the  bay  for  the  mounting  of:  two  cable 
boxes  with  a  capacity  of  20  x  2  each;  eight  bleeder  coils,  and 
two  to  four  cable  couplings. 

Current  Consumption:  1.0  amps  at  24  volts.  In  determining  the  current  con¬ 
sumption,  the  conventional  assumption  is  the  operation  of  all  power  supply 
circuits  for  4  hours  out  of  a  24  hour  day. 

Construction:  The  rack  is  built  on  a  frame  of  steel  channels  filled  with 
panels  and  blocks  on  both  sides.  The  height  of  the  table  from  the  floor  is 
770  mm  with  a  500  mm  extension  out  from  the  rack.  The  rack  dimensions  are 
2,500  x  526  x  745  mm,  taking  the  protruding  parts  into  account. 

Height:  263  kg. 

Cost  694  rubles. 
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Figure  1,1.1.  The  equipment  layout  in  the  VS  Input  rack. 


Key:  1.  Power  supply  and  signaling 

2.  Line  protection  panels; 

3.  Fuse  test  panel; 

4.  Blank  panel; 


panel;  5.  Line  tester; 

6.  Jackfield; 

7.  FVU  [intercom-callup  unit] 

8.  VS  [input  rack]. 
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Figure  1.1.2.  The  connection  of  the  circuits  and  sets  in  the 
VS  [ input  rack] . 

Key:  1.  PiL  [line  fuse  1]; 

2.  P^St  [exchange  fuse  1]; 

3.  Panel  of  terminal  blocks; 

4.  The  connection  of  unmultiplexed  circuits  (16  sets); 

5.  The  connection  of  multiplexed  circuits  (4  sets); 

6.  Picard  circuits  (20  sets); 

7.  Transfer  telephone  line  circuits  (8  sets); 

8.  Service  jacks  (20  sets); 

9.  Transfer  telegraph  circuits  (2  sets). 
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Figure  1.1.3.  The  connection  of  service  line  sets  in  the 
VS  [input  rack]. 

Key:  1.  Local  battery  service  lines  (5  sets); 

2.  Lineman’s  service  lines  (A  sets); 

3.  Panel  of  input  terminal  blocks; 

4.  Panel  of  service  line  relays; 

5.  Capacitor  panel; 

6.  Jackfield; 

7.  Kn.  MB  [local  battery  pushbutton]; 

8.  OVSh  [expansion  unknown]; 

9.  Intercom-callup  unit  signaling  panel; 

10.  Intra-exchange  service  lines  (6  sets); 

11.  ML  [’local  line?]  pushbutton  key; 

12.  VL  [? internal  line?]  pushbutton  key. 


1.2.  The  Input-Test  Rack,  VIS 


Figures  1.2.1.  -  1.2.3. 


Purpose: 


Intended  for  the  connection,  switching  and  operational  servicing  of 
open  wire  circuits,  as  well  as  commununications  channels  formed  on 
these  circuits  by  any  HF  systems  up  to  150  KHz. 


Capacity:  Designed  for  connecting  20  physical  circuits,  and  of  them:  4  circuits 
of  nonferrous  metals  and  16  steel  circuits,  multiplexed  up  to  60  KHz, 
or  unmultiplexed. 
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Equipment  Complement: 

4  sets  for  connecting  circuits  of  nonferrous  metals,  multiplexed  up  to 

150  KHz;  .  , 

16  sets  for  connecting  physical  circuits,  multiplexed  up  to  60  KHz  (or 

unmultiplexed  ones); 

40  sets  for  connecting  telephone  channels,  of  them:  20  are  channels  with 
the  capability  of  DGTS  [duplex  conference  call]  transmission; 

16  sets  for  connecting  Picard  telegraph  channels; 

4  sets  for  connecting  Picard  telegraph  channels  for  circuits  of  nonferrous 
metals,  multiplexed  up  to  150  KHz; 

10  transfer  circuit  sets; 

6  sets  for  local  battery  and  municipal  telephone  exchange  service  lines; 

2  sets  of  central  battery  service  lines; 

2  sets  of  lineman's  service  lines; 

A  neper  meter; 

A  crosstalk  test  unit  (PIUS); 

A  fuse  test  and  line  test  panel; 

A  relay  panel; 

A  panel  with  capacitors; 

A  panel  of  fuses  and  dischargers;. 

Power  supply  and  signaling  panel; 

2  PVU's  [intercom-callup  units]  sets  (primary  and  standby); 

Jackfield; 

Panel  with  clock; 

16  transformers  (600:1,400); 

3  sets  for  broadcast  transmit  channels; 

4  sets  for  two-wire  through-working; 

2  protection  [fuse]  boards; 

Note:  Provisions  are  made  for  mounting  spaces  in  the  rack  for  the 

following:  two  cable  boxes  with  a  capacity  of  20  x  2  each,  eight 
bleeder  coils,  four  cable  couplings. 

Current  Consumption:  1,0  amps  at  24  volts,  and  0,015  amps  at  220  volts.  When 

determining  the  current  consumption,  the  conventional 
assumption  is  that  all  power  supply  circuits  operate 
for  10  hours  out  of  a  24  hour  day. 

Construction:  The  rack  is  designed  around  a  frame  of  steel  channels  with 
panels  filling  both  sides.  The  height  of  the  desk  from  the 
floor  is  770  mm,  and  it  extends  495  mm  from  the  rack.  The 
front  part  of  the  desk  swings  out.  The  rack  dimensions  are 
2,500  x  526  x  740  mm,  taking  into  account  the  protruding 
parts. 

Weight:  260  kg. 

Cost:  792  rubles. 
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Figure  1.2.1.  External  view  of  "  "  e'yi^ 

the  VIS  input-test  rack.  |J _ ; _ 7j/7Sy 

11  FIT  R 

§  Hootcux  \  * 

[Key  to  Figure  1.2.2]:  *“v  £|j _ _ _  9.  »j 

1-  pan";S“PPly  and  6i8nalinS  8  [  *”»“««  10.  j  «. 

2.  Protection  panel;  ^ 

3.  Power  supply  unit  control  panel;  SJ _ &  =L  ==  ■& 

4.  Neper  meter  panel;  _f" - 470_- — i— J 

5.  Fuse  and  line  test  panel; 

6.  Jackfield; 

7.  Intercom-callup  unit  signal-  Figure  1.2.2.  The  equipment  layout  in  the 

ing  panel;  VIS  input-test  rack. 

9.  Housing;  33 '  ^IUS  Jorosstalk  test  unit]; 

10  Blank  nanel*  14 •  Capacitor  panel; 

ill  vis  l[  input-test  rack);  15‘  Transforoer  panel. 

12}  Relay  panel; 


Bhc  11. 
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Figure  1.2.3.  The  connection  of  circuits  and  sets  in  an 
input-test  rack. 

Key:  1.  PjL^  [line  1  fuse  1]; 

2.  P^St  [exchange  fuse  1]; 

3.  Panel  of  input  terminal  boards; 

4.  The  connection  of  nonmultiplexed  circuits  (16  sets); 

5.  The  connection  of  multiplexed  circuits  (4  sets); 

6.  Line  jack; 

7.  Exchange  jack; 

8.  20  sets  without  DGTS  [duplex  conference  call]  transmission 

9.  20  sets  with  DGTS; 

10.  Multiplexed  circuit  Picard  channel  (four  sets); 

11.  Key  with  detente. 
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1.3.  The  VIS-4  Input-Test  Rack  (Taken  out  of  Production) 

Figures  1.3.1  -  1.3.2. 

Purpose:  Intended  for  the  connection  and  switching  of  open  wire  circuits 
and  the  high  frequency  cahnnels  formed  on  them.  It  is  installed 
at  rural  communications  distributing  frames. 

Capacity:  Designed  for  connecting  10  open  wire  circuits,  and  of  them:  4  are 
of  nonferrous  metals,  multiplexed  up  to  30  KHz,  and  6  are  steel, 
unmultiplexed  (with  the  capability  of  expansion  up  to  12) . 

Equipment  Complement: 

4  sets  for  connecting  circuits  of  nonferrous  metals,  multiplexed  up  to 

30  KHz;  ^ 

6  sets  for  connecting  steel  circuits,  unmultiplexed  (with  the  capability 
of  expansion  up  to  12); 

5  sets  for  connecting  Picard  telegraph  channels; 

5  sets  for  connecting  voice  frequency  (TCh)  channels  through  a  trans¬ 
former; 

6  sets  for  connecting  voice  frequency  channels  without  a  transformer; 

4  junction  line  sets; 

2  service  line  complexes; 

Crosstalk  measurement  unit; 

Intercom-callup  unit; 

Line  tester; 

Dial. . 

Current  Consumption:  0.25  amps  at  24  volts.  In  determining  the  current  con- 

sumption,  it  is  conventionally  assumed  that  all  power 
supply  circuits  operate  for  10  hours  out  of  a  24  hour 
day. 

Note:  A  BAS-80  battery  is  required  for  powering  the  test  line. 

Construction:  A  rack  with  boards  filling  one  side.  The  rack  dimensions  are 
2,000  x  530  x  150  mm. 


Weight;  110  kg 


Figure  1,3,1.  The  equipment  layout  in  the  VIS-4  input-test  rack 

Key:  1.  Protection  panel; 

2.  Panel  for  the  dry  battery; 

3.  Line  tester  panel; 

4.  Jackfield; 

5.  Intercom-callup  unit  panel; 

6.  Panel  of  input  terminal  blocks  and  line  transformers; 

7.  Blank  panel; 

8.  VIS-4. 
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1.4.  The  IS  Test  Rack  (Taken  out  of  Production) 

Figures  1.4.1.,  1.4.2. 

Purpose:  Intended  for  performing  tests  and  measurements  and  substituting 
voice  frequency  telephone  channels,  formed  on  unmultiplexed  and 
multiplexed  circuits. 

Capacity:  Designed  for  connecting  20  voice  frequency  channels  of  multiplexed 
circuits  and  20  voice  frequency  channels  of  unmultiplexed  circuits. 

Equipment  Complement: 

20  sets  of  multiplexed  circuit  voice  frequency  channels; 

20  sets  of  unmultiplexed  circuit  channels; 

20  four-wire  through-working  sets; 

5  two-wire  through-working  sets; 

20  sets  for  duplex  conference  call  channel  transmission; 

5  sets  for  broadcast  channel  transmission; 

20  transfer  circuit  sets; 

3  local  battery  service  line  sets; 

2  central  battery  service  line  sets; 

2  intercom-callup  unit  sets  (two—  and  four-wire  ones) ; 

5  intra-exchange  service  line  sets; 

20  transformers  (1,400:600); 

Neper  meter; 

Loudspeaker; 

Dial; 

Clock, 

Current  Consumption:  1.0  amps  at  24  volts  and  0.015  amps  at  220  volts.  In 

determining  the  current  consumption,  the  conventional 
assumption  is  that  all  power  supply  circuits  operate 
for  10  hours  out  of  a  24  hour  day. 

Construction:  The  rack  is  built  around  a  frame  of  steel  channels  with- panels 
filling  both  sides.  The  height  of  the  desk  from  the  floor  is 
770  mm,  and  extends  500  mm  out  from  the  rack.  The  rack  dimen¬ 
sions  are  2,500  x  526  x  745  mm,  taking  the  protruding  parts  into 
account.  » 


Weight:  300  kg. 
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Figure  1.4,1,  The  equipment  layout  in  the  IS  test  rack. 

Key:  1.  Power  supply  and  signaling  panel;  14.  Intercom-callup  unit  panel 

2.  Panel  of  terminal  blocks;  15.  Panel  of  transformers; 

3.  Blank  panel;  16.  The  same; 

4.  Loudspeaker;  17.  IS  [test  rack]. 

5.  Loundspeaker  housing; 

6.  Panel  with  clock; 

7.  Panel  of  intercom-callup  unit  and  signaling  relays; 

8.  Neper  meter; 

9.  Neper  meter  housing; 

10.  Jackfield; 

11.  Housing  for  the  jackfield; 

12.  Relay  panel; 

13.  Signaling  and  intercom-callup  unit  panel; 
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Figure  1*4.2.  The  schematic  of  the  connection  of  the  various 
sets  in  the  test  rack. 

Key:  1.  Panel  of  input  terminal  blocks;  8.  Input  terminal  blocks; 

2.  Pushbutton  key  3;  9.  To  the  remaining  pushbutton 

3.  LZ  [?busy  light?];  keys; 

4.  PRDj_  [expansion  unknown];  10.  Panel  of  capacitors; 

5.  Four-wire  intercom-callup  unit  11.  Two-wire  through-working 

through  working;  jacks  (5  sets); 

6.  Four-wire  through-working  12.  Transfer  circuits  (20  sets), 

jacks  (20  sets); 

7.  Intercom-callup  unit  panel; 
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1.5.  The  IS-2  and  IS-4  Type  Test  Racks 
Figures  1.5.1  -  1.5.3. 

Purpose:  They  are  intended  for  monitoring  and  testing  two  and  four-wire  voice 
frequency  channels,  generated  in  the  LATs  [line  equipment  shop] ,  and 
employed  for  manual,  semiautomatic  and  automatic  telephone  service 
on  cable,  open  wire  and  radio  relay  communications  lines. 

Housed  in  the  IS-2  rack  are  the  test  instruments  and  controls.  The 
IS-4  rack  is  a  switching  rack  and  is  used  in  conjunction  with  the 
IS-2  rack.  In  this  case,  the  IS-4  rack  can  be  employed  for  switching 
the  channels  of  non-jackcord  type  long  distance  telephone  offices. 

Equipment  Complement: 

The  IS-2  Rack: 

2  intercom-callup  units  (four-  and  two-wire  ones); 

2  blocks  for  checking  semiautomatic  channels; 

2  phantom  lines; 

2  voice  frequency  dialing  receivers; 

3  blocks  of  transmit  amplifiers  and  a  transition  unit  [hybrid  terminal 
station] ; 

3  selective  call  receiver  blocks; 

Trunk  service  communications  block; 

Voice  frequency  ringing  generator  at  24  fixed  frequencies  in  a  range  of 
420  -  3,180  Hz  (every  120  Hz). 

6  channel  partitioning  blocks; 

3  plan  through-working  blocks; 

2  control  and  receive  blocks; 

Relay  block; 

A  500/20  -  1000/20  GTV  [voice  frequency  ringing  generator]  block; 

A  2100  (1600)  GTV  block; 

Neper  meter; 

UNP-60  psophometric  noise  meter; 

Amplifier; 

20  transfer  lines; 

Protection  and  signaling  block. 

The  IS-4  Rack: 

120  sets  of  four-wire  jacks.  Each  set  consists  of  line  and  exchange 
receive  and  transmit  jacks  for  a  four-wire  channel,  a  holding  key, 
a  disconnect  key  and  transmit  and  receive  jacks  for  the  four-wire 
input  to  the  IKTN  [outgoing  voice  frequency  dialing  complex]  of  a 
long  distance  exchange  of  the  non-jackcord  type; 

Intercom-callup  units  (two-  and  four-wire  ones)  with  a  dial; 

Control  and  receive  block; 

Test  instrument  for  checking  the  IKTN  complexes. 

Electrical  Power  Supply: 


45 


Voltages: 

Relay  and  signaling  circuits 
Amplifier  and  generator  equipment  (XS-2) 
Test  instrument  supply  circuits 

Current  Consumption  for  the  IS— 2: 

Relay  power  supply 

Signaling  power  supply 

Amplifier  and  generator  equipment 

Construction: 


24  volts  +  10% 

21.2  volts  +  3% 

60  volts,  -2  volts,  +4  volts; 


4  amperes 
1.0  amperes 
0.5  amperes 


The  IS-2  and  IS-4  racks  take  the  form  of  a  light  steel  frame,  consisting  of 
an  upper,  lower  and  two  side  frames,  manfactured  from  n-section  steel.  The 
rack  dimensions  are  2,600  x  650  x  700  mm.  A  small  desk  with  a  slide-out 
drawer  is  installed  at  a  height  of  700  mm  from  the  floor. 


Installed  in  the  frame  of  the  IS— 2  rack  are  bottom  plates,  on  which  blocks 
are  placed  having  grooves  cut  in  the  front  or  rear.  Located  in  the  top  part 
of  the  rack  are  the  input  terminals  and  the  panel  of  fuses  for  the  power  supply 
input.  Positioned  on  the  sloping  panel  are  the  control  and  receive  blocks, 
and  the  intercom-callup  unit.  The  side  and  rear  walls  are  covered  by  plates. 

Installed  in  the  IS-4  rack  are  blocks  with  grooves  cut  in  the  rear.  Located 
on  the  sloping  panel  are  the  control  and  receive  block,  the  intercom-callup 
unit  and  the  instrument  for  checking  the  semiautomatic  complexes.  For  con¬ 
venience  in  the  wiring  and  servicing,  there  are  doors  on  the  rear  wall.  The 
rack  is  supplied  without  the  wiring. 


Weight : 


IS-2 

IS-4 


450  kg 
300  kg 
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[Key  to  Figure  1.5.1,  Continued]: 

7.  Communications  amplifier; 

8.  Four-wire  line; 

9.  GTV  [voice  frequency  ringing  generator] 

10.  Protection  and  signaling; 

11.  Plan  through-working  boards; 

12.  Relay  block; 

13.  Channel  partitioning  boards; 

14.  Psophometric  noise  meter  CUNP-60); 

15.  Neper  meter; 

16.  Semiautomatic  check  panel; 

17.  MSS  [trunk  service  communications] 
block; 

18.  Semiautomatic  check  panel; 

19.  PVU  [intercom-callup  unit]; 

20.  Semiautomatic  [communications]  check 
panels. 


Control  and 
receive  block 


Relay 

block 


Figure  1.5.2.  The  equipment  layout  in  the  IS-4  test  rack. 
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Figure  1.5.3.  Schematic  of  a  set  of  the  IS-4  jackfield. 

Key:  1.  Outgoing  voice  frequency  dialing  complex; 

2 .  PRD  [ expansion  unknown] ; 

3.  PRM  [expansion  unknown]. 


1.6.  The  IST-M  Test — Through-working  Rack 
Figures  1.6. 1-1. 6, 3. 

Purpose:  It  is  intended  for  connecting  and  servicing  two-  and  four-wire 

voice  frequency  channels,  as  well  as  for  making  two-  and  four-wire 
through  working  voice  frequency  connections  and  channel  transmission 
to  other  line  equipment  shop  services. 
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Capacity;  It  is  designed  for  connecting  120  sets 

for  voice  frequency  channels  and  20  sets 
for  channel  transmission  in  duplex  con¬ 
ference  call  service. 

Equipment  Complement : 

120  sets,  each  consisting  of  two  jacks,  pushbutton 
keys  and  a  signal  light; 

20  pushbutton  keys  for  switching  the  channels  in 
duplex  conference  call  service; 

3  sets  of  local  battery  service  lines; 

2  sets  of  central  battery  service  lines; 

5  sets  of  intra-exchange  service  lines; 

Neper  meter  (generator  and  level  indicator) ; 

2  intercom-callup  units,  of  which  one  two-  and 
four-wire; 

10  line  transformers,  1,400:600  ohms,  (space  is 
set  aside  for  the  installation  of  10  more  units); 

Dial; 

Clock. 

Notes;  1.  On  special  order,  a  power  supply  unit  can 
be  installed  which  consists  of  two  recti¬ 
fiers  for  powering  the- rack  from  the  220 
volt  AC  main; 

2.  In  wiring  the  120  sets  of  jacks,  the 
factory  runs  additional  wires  for  the 
capability  of  rewiring  the  jacks  in  place 
for  the  purpose  of  organizing  four-wire 
plan  through-working. 


Figure  1.6.1.  An  external 
view  of  the  IST-M  test-— 
through-working  rack. 


Current  Consumption; 


1.0  amps  at  24  volts,  and  0,015  amps  at  220  volts.  In 
determining  the  current  consumption,  it  is  convention¬ 
ally  assumed  that  all  power  supply  circuits  operate  for 
15  hours  out  of  a  24  hour  day. 


Construction;  The  rack  is  built  on  a  frame  of  steel  channels  with  panels 

filling  both  sides.  The  height  of  the  desk  from  the  floor  rs 
770  mm,  and  it  extends  500  mm  out  from  the  rack.  The  rack 
dimensions  are  2,500  x  530  x  745  mm. 


Weight;  280  kg; 
Cost;  956  rubles 


Figure  1.6.2.  The  equipment  layout  in  the  IST-M  test— through-working  rack 


Key:  1. 

2. 

3. 

4. 

5. 


Power  supply  and  signaling 
panel; 

Rectifier  1  panel; 
Rectifier  2  panel; 

Blank  panel ; 

Panel  with  clock; 


6.  Jackfield; 

7.  Neper  meter  panel; 

8.  Intercom-callup  unit; 

9.  Blank  panel; 

10.  IST^  [test— through-working  rack] 
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Figure  1.6*3.  Schematic  for  the  connection  of  circuits  and  sets  in  the 
IST-M. 

Key:  1.  Panel  of  input  terminal  blocks;  8,  Transmit; 

2.  SL  [? signal  light?];  9,  Intercom-callup  unit; 

3.  GS  [exchange  jack];  10,  Four-wire  permanent  through 

4.  GL  [line  jack];  working; 

5.  To  each  6  sets;  11.  Four-wire  temporary  through 

6.  Channel  jacks  (120  sets);  working  set; 

7.  Receive;  12.  Pushbutton  key; 

13,  20  sets  of  transformers; 

14,  DGTS  [duplex  conference  call]  keys  (20  sets). 
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1.7.  The  PSP  Intermediate  Switching  Rack 
Figures  1.7.1.  -  1.7.7. 

Purpose:  It  is  intended  for  switching  the  voice  frequency  channels  of  line 
equipment  shops  of  long  distance  telephone  exchanges  and  communi¬ 
cations  centers. 

Capacity: 

The  PSP  rack  is  produced  in  two  variants: 

—  For  600  6-wire  cross-connections  without  the  relay  and  attenuator  pad 
panels; 

—  For  480  6-wire  cross-connections  with  the  relay  and  0.5,  1.5  and  2.0  neper 
attenuator  pad  panels. 

Prior  to  modernization,  industry  also  produced  the  PSP  racks  in  two  variants, 
but  with  the  following  complement: 

—  For  600  4-wire  cross-connections  without  the  relay  and  attenuator  pad 
panels; 

—  For  480  4-wire  cross  connections  with  the  relay  and  0.3  neper  attenuator 
pad  panels. 

Given  below  is  the  equipment  complement  for  the  modernized  PSP  rack. 

Equipment  Complement  of  the  Racks: 

PSP-0.  A  rack  of  600  6-wire  cross-connection  fields,  on  which  30  terminal 

blocks  each  of  20  x  6  terminals  are  located  at  the  exchange  and  line 
ends.  The  terminal  blocks  are  numbered  from  the  top  downward,  begin¬ 
ning  with  the  left  row  for  the  exchange  end,  and  with  the  right  row 
•  for  the  line  end. 

PSP-2.  A  rack  of .480  6-wire  cross-connection  fields,  on  which  24  terminal 

blocks  each  of  20  x  6  terminals  are  located  at  the  exchange  and  line 
ends.  Located  at  the  exchange  end  are  two  relay  and  attenuator  pad 
panels  of  the  PRU-1  and  PRU-2  types  (one  panel  of  each  type) . 

PSP-4.  A  rack  of  480  6-wire  cross-connection  fields,  on  which  24  terminal 

blocks  each  of  20  x  6  terminals  are  located  at  the  exchange  and  line, 
ends.  Located  at  the  exchange  end  are  four  relay  and  attenuator  pad 

panels  of  the  PRU-1  and  PRU-2  types  (two  panels  of  each  type) . 

* 

Note:  Additionally,  there  the  option  of  installing  a  supplemental 
PU-20  board  in  the  PSP-2  and  PSP-4  racks. 

Component  Complement  of  the  Panels: 

PRU-1.  10  type  RPN  relays,  10  pads  of  0.5  nepers  each  and  10  pads  of  2  nepers 
each. 

PRU-2.  10  RPN  relays,  10  pads  of  1.5  nepers  each,  and  10  pads  of  2  nepers  each 
PU-20.  20  pads  of  2  nepers  each. 
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All  types  of  panels  are  supplied  by  the  plant  without  wiring.  On  special 
order,  where  the  location  of  the  board  is  indicated  in  the  PSP  rack  (III, 

IV  or  V),  as  well  as  the  free  terminal  blocks  which  are  proposed  for  instal¬ 
lation  (terminal  blocks  16,  15  and  14  for  the  exchange,  and  terminal  blocks 
16,  15  and  14  for  the  line),  the  plant  can  supply  the  panels  with  cable  bun¬ 
dles  or  prepare  cable  bundles  going  to  them. 

Note:  The  PRU-1,  PRU-2  and  PU-20  panels  are  supplied  by  the  plant  as  a 

separate  product  for  their  installation  in  the  intermediate  switching 
racks,  or  other  racks  of  a  line  equipment  shop. 

Construction: 

PSP.  The  rack  is  constructed  of  angle  and  bar  steel.  The  dimensions  of  the 
rack  are  2,500  x  526  x  816  mm. 

PRU-1,  PRU-2  and  PR-20.  Swing-out  panels  on  hinges.  The  dimensions  of  the 
panels  are  88  x  480  x  180  mm. 

Weight  and  Cost: 


„  CT0HK8 

Lack  or 

H4H 

Panel 

Weight*,  kg 

Price*,’  Rubles 

ncri-o 

PSP-0 . 

97,5 

161 

ncn-2 

PSP-2 

100 

283 

ricn-4 

PSP-4 

121 

425 

npy-i 

PRU-1 

5,3 

71 

npy-2 

PRU-2 

5,3 

71 

ny-20 

PU-20 

3,3 

50 

V 
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(a)  (b)  (c) 

Figure  1.7.1.  Exterior  view  of  the  intermediate  switching  racks: 

(a)  With  relay  and  PSP-4  attenuator  pad  boards,  view 
from  the  line  end; 

(b)  The  same,  view  from  the  exchange  end; 

(c)  The  same,  without  the  boards,  relays  and  PSP-0 
attenuator  pads. 
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Figure  1.7.3.  The  layout  of  the  Figure  1.7.4.  The  layout  of  the  equip 
equipment  components  in  the  PSP-2  ment  components  in  the  PSP-4  interned 
intermediate  switching  rack.  iate  switching  rack. 
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Figure  1.7.7.  The  attenuator  pads  of  the  boards  of  the  PSP  rack. 


1.8.  The  SKP-1  Primary  Group  Switching  Rack 
Figures  1.8.1.  -  1.8.3. 

Purpose:  Intended  for  switching  12-channel  groups  by  means  of  flexible  cords 
and  resoldering.  It  is  installed  in  a  line  equipment  shop  where, 
as  a  rule,  the  long  term  prospect  is  for  no  less  than  10  primary 
groups  of  the  systems. 

Capacity:  It  provides  for  the  capability  of  simultaneously  switching  50 
12-channel  groups  in  the  transmit  direction  and  50  12-channel 
groups  in  the  receive  direction.  Moreover,  20  junction  lines  each 
for  each  direction  (transmit  and  receive)  can  be  brought  into  the 
rack. 
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Equipment  Complement: 

Located  in  the  upper  part  of  the  rack  is  the 
transmit  route  equipment,  and  in  the  lower 
part,  the  receive  route  equipment.  Installed 
on  the  front  side  of  the  rack  for  both  routes 
in  rows  A  and  V  [C]  are  20  shielded  shelves 
of  20  jacks  each  for  switching  the  12-channel 
groups,  and  in  the  center  row,  B,  four  shielded 
shelves  of  the  same  type,  and  six  shielded 
shelves  (without  jacks)  for  switching  the  junc¬ 
tion  lines.  Mounted  on  the  back  of  the  rack 
for  both  routes  in  the  A,  B  and  C  rows  are  30 
shielded  shelves.  The  shielded  shelves  of  row 
A  are  intended  for  connecting  in  cables,  com¬ 
ing  from  SPP  [primary  converter  bay)  racks, 
and  the  shielded  shelves  of  row  C  are  intended 
for  connecting  in  cables  coming  from  SIP  [in¬ 
dividual  converter  bay)  racks. 

The  odd  pairs  of  jacks  of  the  shielded  shelves 
of  20  jacks,  A  and  C,  of  the  front  side  are 
connected  via  the  intra-rack  wiring  to  the 
shielded  shelves  of  row  A  of  the  rear  of  the 
rack;  the  even  pairs  of  jacks  of  the  shielded 
shelves  of  20  jacks  of  rows  A  and  C  of  the 
front  side  are  connected  by  the  intra-rack 
wiring  to  the  shielded  shelves  of  row  B  of 
the  rear  of  the  rack. 


Figure  1.8.1.  External  view  of 
the  SKP-1  primary  group  switching 
rack,  with  the  door  open. 

Construction: 

The  rack  is  made  in  the  form  of  a  cabinet.  The  rack  dimensions  are  2,600  x 
x  650  x  580  mm.  The  construction  of  the  cabinet  allows  for  the  option  of 
joining  two  and  more  racks  together. 

Weight:  200  kg; 

Cost:  2,000  rubles. 
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Figure  1.8.3.  Connection  configurations  in  the  SKP-1  rack. 

Key:  1.  SPP  [primary  conversion  rack]; 

2.  SIP  [individual  conversion  rack]; 

3.  SPP  to  SIP  connections; 

4.  High  frequency  through-working  equipment; 

5.  Flexible  cord  [link]; 

6.  Through-working  equipment; 

7.  SL  [junction  line]; 

8.  Temporary  transmission  of  groups  to  other  facilities 

9.  Arrangement  and  designation  of  the  rows  of  shelves; 

10.  Temporary  HF  through  working. 
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1.9.  The  SKVT-1  Bay  for  Switching  Secondary  and  Ternary  Groups 
Figures  1.9.1.  -  1.9.4. 

Purpose:  Intended  for  switching  the  transmit  and  receive  channels  of  60-channel 
or  300-channel  groups. 

Capacity:  Provides  for  the  capability  of  simultaneous,  switching  by  means  of 

cross-connections  and  20  junction  lines  of  30  60-channel  or  300-chan¬ 
nel  groups  for  the  transmit  direction  and  30  of  the  same  groups  for 
the  receive  direction. 

Equipment  Complement: 

Placed  in  the  top  part  of  the  rack  is  the  transmit  route  equipment,  and  the 
receive  route  equipment  is  housed  in  the  lower  part.  There  is  a  slide-out  box, 
divided  into  two  sections,  which  is  intended  for  storing  removable  parts,  in 
the  lower  part  of  the  rack  on  the  front  side.  Mounted  on  the  front  of  the  rack 
for  both  transmit  directions  in  rows  A  an<j  B  are  20  boards  with  coaxial  connec¬ 
tors.  Mounted  on  the  rear  of  the  rack  in  rows  C,  D  and  E  are  26  shielded 
shelves. 


Construction: 


The  rack  is  made  in  the  form  of  a  cabinet.  The  rack  dimensions  are  2,600  x 
x  650  x  580  mm.  The  cabinet  construction  allows  for  the  option  of  coupling 
two  and  more  racks  together.  Switching  the  channels  by  means  of  coaxial  jumpers 
is  accomplished  on  front  of  the  rack,  while  switching  by  means  of  resoldering 
is  carried  out  in  the  rear. 

Weight:  200  Kg;  Cost:  2,400  rubles. 


Figure  1.9.1. 

Exterior  view  of  the  SKVT-1 
secondary  and  ternary  group 
switching  rack. 

a)  View  from  the  front; 

b)  View  from  the  rear. 
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Figure  1.9.3.  The  connection  configurations  in  the  SKVT-1  rack. 


Key:  1.  Line  end;  9. 

2.  Cross-connection  field;  10. 

3.  Exchange  end;  11 • 

4.  SL  [junction  line]; 

5.  Straight-through  channel 
passage; 


6.  The  transmission  of  60  (or  300)  12. 

group  channels  to  another  line  13 . 

equipment  shop  for  temporary  14. 

service; 

7.  SVP  (STP)  [secondary  conversion  15. 
rack  (or  ternary  conversion  rack)] 

of  the  first  system;  16. 

8.  Receive; 


Through-working  equipment; 

Transmit; 

The  transmission  of  60  (or  300) 
group  channels  to  another  line 
equipment  shop  for  permanent 
service; 

SVP  (STP)  of  the  first  system; 
SVP  (STP)  of  the  second  system; 
Permanent  HF  through  call  con¬ 
nection; 

Substitution  of  the  channels 
of  the  channel  groups; 

Row  of  jacks  of  the  line 
end; 
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[Key  to  Figure  1.9.3,  continued]: 

17.  Row  of  junction  line  jacks; 

18.  Row  of  exchange  end  jacks; 

19.  The  organization  of  bypass  routes; 

20.  Panel  with  coaxial  connectors; 

21.  Temporary  high  frequency  through-call  connection. 


Bud  caeoxu  View  from  aVovp 


Figure  1.9.4.  Internal  wiring  of  the  SKVT-1  rack  (simplified  wiring 
schematic  for  one  transmission  direction).' 

Key:  1.  Exchange  end;  4.  Exchange; 

2.  Line  end;  5.  30  groups; 

3.  SL  [Junction  line];  6.  20  junction  lines. 

1.10.  The  SPM  Intermediate  Service  Rack  Figures  1.10.1.  -  1.10.3. 

Purpose:  Intended  for  switching,  checking  and  measuring  telephone  and  tele¬ 
graph  communications  channels. 

Capacity:  Designed  for  connecting  288  channels  in  a  two-wire  circuit  or  144 
channels  in  a  four-wire  circuit  configuration. 

The  temporary  switching  of  the  channels  is  accomplished  with  flexi¬ 
ble  cords,  while  the  permanent  switching  is  realized  with  U-llnks. 
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Equipment  Complement; 

Power  Supply  Panel,  Four  removable  panels  with  four  types  of  jacks  (the 

jack  type  is  agreed  on  when  ordering). 

Junction  Line  Panel. 

PVU  [intercom-callup  unit]  Panel.  The  following  are  placed  on  the  PVU  panel: 

Five  sets  of  local  battery  service  lines,  one  set  for  communications  with 
an  automatic  telephone  exchange,  a  set  of  junction  lines  and  a  P-321 
measurement  instrument  (generator  and  level  meter) .  The  PVU  is  connecte 
via  both  two-wire  and  four-wire  circuits. 

4 

Amplifier  Panel  with  Dynamic  Loudspeaker.  The  amplifier  for  the  dynamic 

loudspeaker  is  transistorized. 

Notes:  1.  The  plant  (if  the  type  of  boards  are  not  agreed  on  when 

ordering)  installs  boards  with  single-wire  jacks  and  twin 
miniature  links.  The  exchange  cable  is  connected  directly 
into  the  panel  jacks. 

2.  The  plant  supplies  boards  of  any  type  of  jacks  separately 
on  order. 

3.  A  place  is  provided  for  the  mounting  of  the  UNP-60  measure¬ 
ment  instrument  [psophometric  noise  meter], 

4.  The  maximum  equipment  complement  of  the  SPM  provides  for 
the  installation  of  five  boards  of  jacks  (without  the  PVU 
board). 

Current  Consumption: 

For  powering  the  PVU  and  the  P-321  instrument:  2.5  amperes  at  24  volts  for 
the  filaments,  and  0.2  amperes  at  220  volts  for  the  plates.  The  ring  cir¬ 
cuits  are  powered  from  a  .127/220  volt  transformer. 

Construction: 

The  rack  is  built  on  a  frame  of  steel  channels.  The  rack  dimensions  are 
2,500  x  648  x  800  mm. 

Weight  (without  the  boards):  150  kg. 

Cost  (without  the  boards):  248  rubles. 
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Figure 

Key:  1 
2 

3 

4 

5 


1.10.1.  The  equipment  layout  in  the  SPM  intermediate  service 
rack. 

Place  for  the  installation  of 
the  UNP-60; 

Amplifier  panel; 

SPM  [intermediate  service  rack]. 
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.  Power  supply  panel;  6. 
.  Panel  light; 

.  Clock;  .  7. 
.  Blank  panel;  8. 
.  Intercom-callup  unit  panel; 


Type  III njiama  ffl  muna  Panel 


Figure  1.10.2.  The  arrangement  of  the  jacks  on  the  panels  of  the 
SPM  rack. 

Key:  1.  Transmit;  7.  Disconnect; 

2.  Receive;  8.  Ring; 

3.  Station  I;  9.  Control; 

4.  Channel;  ATC  *  Automatic  telephone  exchange; 

5.  Station  II  Ann  =  Telephone  set; 

6.  Station;  BM  =  High  frequency. 
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1.10.  Channel  connection  circuits 
SPM  rack. 

To  the  multiplex  equipment; 
Transmit; 

Station  I; 

Channel; 

Station  II; 

To  voice  frequency  telegraphy; 

To  switching  shop,  VF  telegraphy, 
etc.; 

Through  passage  of  channels, 
switched  to  various  services; 


on  type  I  and  II  boards  of  the 

9.  To  the  K-24-2  equipment; 

10.  Receive; 

11.  Through  passage  of  channels, 
switched  to  different  channel 
generating  equipment; 

12.  To  switching  shops,  voice  fre¬ 
quency  telegraphy,  etc.; 

13.  To  multiplex  equipment; 

14.  Through  passage  of  channels  to 
a  type  II  board; 
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[Key  to  Figure  1.10.3.,  continued]: 

15.  To  switching  shops;  leased  lines,  etc. 

16.  Through  passage  of  channels  via  a  four  wire  circuit. 


1.11.  The  SChK  Four-Wire  Switching  Rack  (taken  out  of  production) 

Figures  1.11.1,  1.11.2. 

Purpose:  Intended  for  connecting  four-wire  telephone  channels,  checking  re¬ 
ceive  and  transmit  levels  and  establishing  the  residual  attenuation 
in  the  channels.  Conversations  can  be  carried  on  from  the  rack 
through  the  channels,  and  the  simplest  measurements  can  be  made 
with  a  neper  meter. 


Capacity:  Designed  for  connecting  up  to  60  four-wire  voice  frequency  channels. 


Equipment  Complement: 


One  to  five  panels  for  connecting  four-wire  channels.  Each  panel  is 
designed  for  connecting  12  channels; 

Panel  for  talkback  circuits; 

Neper  meter; 

Two  4-wire  intercom-callup  units; 

Block  of  junction  line  jacks. 


Figure  1.11.1.  Schematic  of  the  set 
for  the  connection  of  four-wire  channels 
in  the  SChK  rack. 

Key:  1.  Line  (to  the  SIP  [individual 
conversion  equipment  rack] ) ; 

2.  Hod.  Input; 

3.  Low  frequency  amplifier  output; 

.  4 ,  Transmit ; 

5.  Receive; 

6.  Switchboard  (to  [acronym  lost 
with  poor  copy])? 

7.  Busy  signal  to  switchboard. 


Power  Supply  Voltages  (for  the  neper  meter): 

Regulated  or  unregulated  power  sources  at  a  voltage  of : 
Plate:  206  or  220  volts; 

Filament:  21.2  or  24  volts. 


Current  Consumption:  Plate:  0.01  amps  regulated,  0,01  amps  unregulated; 

Filament:  0.64  amps  regulated,  0.85  amps  unregulated. 

In  determining  the  current  consumption,  it  is  conven¬ 
tionally  assumed  that  the  neper  meter  operates  for  four 
hours  out  of  a  24  hour  day. 
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Construction:  The  rack  is  built  on  a  frame  of  steel  channels  with  panels 

filling  one  side.  The  height  of  the  slide-out  desk  from  the 
floor  is  770  mm,  and  it  extends  250  mm  out  from  the  rack. 

The  rack  dimensions  are  2,500  x  646  x  660  mm. 


Weight:  250  kg  (for  the  SChK-12). 


Figure  1.11.2.  The  equipment  layout  in  the  SChK  four-wire  switching  rack. 

Key:  1.  Fuse  panel;  7*  Ringing  block; 

2.  Blank  panel;  8.  Supplemental  block; 

■J  Tar k  oanel:  9.  Ringing  block; 

4!  Telephone  handset  block;  10.  Four-wire  intercom-callup  unit  block 

5.  Neper  meter;  U.  Talkback  circuit  panel; 

6.  Four-wire  intercom-callup  12.  SChK  [four-wire  switching  rackj . 
unit  block; 


-  73  - 


1.12.  The  VKS-VEF  Cable  Entrance  Rack  (taken  out  of  production) 

Figures  1.12.1,  1.12,2. 

Purpose: 

Intended  for  connecting  balanced,  long  distance  cables  (trunk,  junction 
line)  and  the  cable  inputs  of  open  wire  circuits;  for  the  substitution 
of  cable  pairs;  and  for  monitor  measurements  of  the  cable.  Both  coil- 
loaded  and  non— coil— loaded  cables  can  be  connected  into  the  rack. 

Notes:  1.  When  multiplexing  a  cable  with  transmission  systems  in  a 

spectrum  up  to  108  KHz,  installed  in  the  rack  for  the  physical 
circuits  are  135:180  transformers,  while  600:200  transformers 
are  installed  for  phantom  circuits.  When  low  frequency  cables 
are  connected  into  the  rack,  installed  for  the  physical  cir¬ 
cuits  are  600:1,500  transformers,  while  600:800  transformers 
are  installed  for  the  phantom  circuits.' 

3.  When  multiplexing  a  non-coil-loaded  cable  with  HF  systems 
in  a  spectrum  up  to  108  KHz,  the  high  and  low  level  cables 
are  connected  into  different  racks. 

Equipment  Complement: 

4  boxes  of  two  terminal  strips  each.  The  capacity  of  an  unshielded 
terminal  strip  is  10  x  2,  and  for  a  shielded  one,  6x2  (the  number 
of  boxes  and  the  type  of  terminal  strips  is  agreed  on  when  ordering) . 

2  input  terminal  blocks,  20  x  4. 

45  RA-350  dischargers. 

A  30  terminal  board  for  feeding  the  remote  power,  64  HF  and  low  frequency 
transformers,  bleeder  coils  and  HF  chokes. 

Construction: 

The  rack  is  built  on  a  frame  of  steel  sections.  The  rack  dimensions 
are  2,500  x  600  x  680  mm. 

Weight:  104  kg. 
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Figure  1.12.1.  The  placement  of  the  equipment  components  in  the  VKS— VEF 
cable  input  rack. 

Key:  1.  Panel  of  dischargers  and  terminal  blocks; 

2.  Box  1; 

3.  Box  2; 


[Key  to  Figure  1. 12. 1,  continued]: 

4.  Transformer  or  choke; 

5.  Panel  of  input  terminal  blocks  and  dischargers; 

6.  Box  3; 

7.  Box  4; 

8.  VKS-VEF . 
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Figure  1.12.2,  The  schematic  of  the  VKS-VEF  cable  input  rack. 

Key:  1.  Panel  of  dischargers  and  the  remote  power  supply  terminals 

2.  To  the  multiplex  equipment; 

3.  Line; 

4.  Exchange; 

5.  High  frequency  choke; 

6.  RA-250  [discharger];  ' 

7.  To  the  remote  power  supply  unit; 

8.  Schematic  for  a  multiplexed  pair; 

9.  Transformer  and  inductance  coil; 

10.  Panel  of  input  terminal  blocks; 
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[Key  to  Figure  1,12.2,  continued]; 

11.  Discharger  panel; 

12.  To  voice  frequency  ring  equipment; 

13.  To  the  remote  power  supply  unit; 

14.  Schematic  of  an  unmultiplexed  pair; 

15.  To  broadcast  equipment; 

16.  Schematic  of  a  broadcast  pair. 

1.13.  The  VKS-OUP  and  VKS-NUP  Cable  Input  Rack  for  Balanced  Cables  for 
Attended  and  Unattended  Repeater  Stations. 

Figure  1.13.1  -  1.13.10. 

\ 

Purpose;  Intended  for  connecting  two  high  frequency  balanced  cables,  multi¬ 
plexed  up  to  252  KHz. 

Capacity:  VKS  4x4  OUP  [attended  repeater  station],  VKS  4  x  4  NUP  [unattended 
repeater  station]:  Each  for  the  connection  of  two  4x4  high  level 
cables. 

VKS-1  4  x  4  OUP,  VKS-1  4x4  NUP:  Each  for  the  connection  of  two 
4x4  low  level  cables. 

VKS  7x4  OUP,  VKS  7x4  NUP:  Each  for  the  connection  of  two  7x4 
high  level  cables. 

VKS-1  7x4  OUP,  VKS-1  7  x  4  NUP:  Each  for  the  connection  of  two 
7x4  low  level  cables. 

Equipment  Complement: 

VKS  4x4  OUP.  A  panel  of  two  BM-1  cable  boxes  with  two  shielded  6x2 
terminal  strips 

A  panel  of  filters  for  the  signal  cores 
A  panel  of  low  frequency  terminal  blocks 
Eight  VKO  [cable  entrance  equipment]  panels 
Two  boards  of  protection  filters. 

VKS-1  4x4  OUP:  The  same  complement  [as  above],  but  space  is  additionally 
provided  for  the  installation  of  two  boards  of  balancing 
networks  (ordered  separately). 

VKS  7x4  OUP:  A  panel  of  two  BM-1  cable  boxes  with  three  shielded  6x2 
terminal  strips 

A  panel  of  filters  for  the  signal  cores 
A  panel  of  low  frequency  terminal  blocks 
14  cable  entrance  equipment  boards 
4  boards  of  protective  filters. 

VKS-1  7  x -4  OUP:  The  same  complement,  but  space  is  additionally  provided 
for  the  installation  of  two  panels  of  balancing  networks 
(ordered  separately) . 
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VKS  4x4  NUP;  A  panel  of  two  RM-1  cable  boxes  with  two  shielded 
6x2  terminal  strips. 

A  panel  of  signal  core  filters. 

VKS-1  4x4  NUP:  With  the  same  complement,  but  space  is  additionally 
provided  for  the  installation  of  two  balancing  net¬ 
work  panels  (or  dered  separately) . 

VKS  7x4  NUP:  A  panel  of  two  BM-1  cable  boxes  with  three  6x2 
terminal  strips, 

A  panel  of  signal  core  filters. 

VKS-1  7x4  NUP:  With  the  same  complement,  but  space  is  additionally 

provided  for  the  installation  of  two  panels  of  balan¬ 
cing  networks  (ordered  separately). 

Notes:  1.  Mounted  on  the  VKO  boards  are  135:180  line  transformers, 
a  600:200  transformer  for  the  phantom  circuits,  and  a 
D-8  filter  (half -section) . 

2.  The  panels  of  balancing  networks  are  not  used  at  the 
present  time. 

Construction:  The  rack  for  the  NUP  [unattended  repeater  station]  is  built 

around  a  frame  of  angle  steel,  and  the  one  for  the  OUP  [atten¬ 
ded  repeater  station]  is  built  around  a  frame  of  steel  channels. 
Rack  dimensions:  VKS  OUP:  2,500  x  644  x  492  mm 

VKS  NUP:  2,500  x  644  x  255  mm 


Weight  and  Cost 


_ _  Rack  _ _ _ _ 

VKS  4x4  OUP 

VKS-1  4x4  OUP  (with  the  balancing  network 
panels) 

VKS  7x4  OUP 

VKS-1  7x4  OUP  (with  the  balancing  network 
panels) 

VKS  4x4  NUP 

VKS-1  4x4  NUP  (with  the  balancing  network 
panels) 

VKS  7x4  NUP 

VKS-1  7x4  NUP  (with  the  balancing  network 
panels) 


Price,  rubles 
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Figure  1.13.3.  The  placement  of  the  equipment  components  in  the  VKS-1 
4x4  OUP  cable  input  rack. 

Key:  1.  Low  frequency  terminal  blocks;  7.  Protective  filter  panel  2 

2.  Cable  entrance  equipment  panels;  8.  VKS  -  1. 

3.  Cable  box; 

4.  Filter  for  the  signal  cores; 

5.  Balancing  networks; 

6.  Protective  filter  panel  1; 


Figure  1.13.4.  The  placement  of  the  equipment  components  in  the  VKS 
7x4  OOP  cable  input  rack. 

Key:  1.  Low  frequency  terminal  blocks; 

2.  Cable  entrance  equipment  panels; 

3.  Protective  filter  panel  1; 

4.  Protective  filter  panel  2; 

5.  VKS. 


Figure  1.13.7.  The  placement  of  the  equipment  components  in  the 
VKS-1  4x4  NUP  cable  input  rack. 

Key:  1.  Cable  box  panel; 

2.  Filter  for  the  signal  cores; 

3.  Balancing  networks; 

4.  VKS-1. 


Figure  1.13.8.  The  placement  of  the  equipment  components  in  the 
VKS  7x4  NUP  cable  input  rack. 

Key:  1.  Cable  box  panel; 

2.  VKS. 


Figure  1,13,9.  The  placement  of  the  equipment  components  in  the 
VKS-1  7x4  NUP  cable  input  rack. 

Key;  1,  Cable  box  panel; 

2.  SE  [Tbalancing  elements?] 

3,  SE 


Figure  1,13,10,  Schematic  of  the  VKSrOUP  rack  [cable  entrance  rack — 
attended  repeater  station] . 

Key:  1,  Protective  filter  unit; 

2.  Visible  plug  connectors; 

3.  To  the  HF  amplifier; 

4.  RI  [expansion  unknown] 

5.  Phantom  transformer; 

6.  Remote  power; 

7.  Voice  frequency  channel; 

8.  Key; 

9.  To  the  panel  of  balancing  elements, 

1.14.  The  VKS-S  Cable  Input  Rack  for  Junction  Cables  (VKS-S1,  VKS-S2) 

Figures  1,14,1  -  1.14.4. 

Purpose:  Intended  for  the  connection  of  junction  cables  between  MTS  [long 

distance  telephone  exchanges]  and  ATS  [automatic  telephone  exchanges] 
MTS's  and  MTS's,  ATS's  and  ATS's;  fanning  out  a  junction  cable  in 
boxes;  switching  or  substituting  individual  cable  pairs;  connecting 
measurement  equipment  to  the  cables  for  performing  test  measurements; 
and  the  organization  of  phantom  circuits.  The  VKS-S1  is  intended  for 
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connecting  high  frequency  cables,  which  can  be  multiplexed  up  to 
252  KHz,  while  the  VKS-S2  is  for  low  frequency  cables,  which  can 
be  multiplexed  up  to  10  KHz. 

Capacity:  VKS-S1.  Designed  for  the  connection  of  72  pairs  of  a  high  frequency 

junction  cable  with  a  crosstalk  attenuation  between  the  cir¬ 
cuits  of  no  less  than  16.5  nepers,  something  which  makes  it 
possible  to  connect  high  and  low  level  cables  into  one  rack. 

VKS-S2.  Designed  for  the  connection  of  108  pairs  of  low  frequency 
junction  cables,  with  a  crosstalk  attenuation  between  the 
circuits  of  no  less  than  11  nepers. 

Equipment  Complement: 

VKS-S1: 

Line  End: 

4  type  BM2-3  boxes  with  PE-6  terminal  strips; 

2  type  BM1-2  boxes  with  PE-6  terminal  strips. 

Miniature  input  terminal  blocks  are  installed  in  the  top  part  of  the  racks. 
Exchange  End: 

18  panels  with  72  high  frequency  180:135  transformers  and  36  voice  frequency 
200:600  transformers. 

Notes:  1.  The  plant  supplies  a  rack  with  14  panels  of  transformers  (56 
180:135  transformers  and  28  200:600  transformers). 

2.  A  supplemental  quantity  of  transformer  panels  is  agreed  on  when 
ordering  (a  maximum  of  up  to  18  panels). 

3.  Regardless  of  the  number  of  transformer  panels  supplied  by  the 

plant,  run  in  the  rack  frame  is  intrarack  wiring  (cable  wiring) 

for  rack  operation  at  full  capacity. 

4.  A  rack  can  be  supplied  without  transformer  panels,  with  single 

boxes.  In  this  case,  the  cabled  wiring  is  not  included  in  the 

equipment  complement. 

VKS-S2: 

Line  End: 

6  type  BM1-2  boxes  with  type  PN-10  terminal  strips. 

Exchange  End: 

6  panels  with  voice  frequency  600:600  transformers  with  the  center  taps 
brought  out. 

Notes:  1.  On  the  customer's  request,  the  rack  can  be  supplied  without 
the  transformer  panels. 

2,  The  panels  of  600:600  transformers  and  the  panels  of  trans¬ 
formers  for  coil-loaded  circuits  (with  four  600:1500  trans¬ 
formers  and  two  600:800  transformers  each)  can  be  supplied 
separately  on  special  order. 
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Construction: 


The  racks  are  built  around  frames  of  steel  channels.  The 
overall  dimensions  of  each  rack  are  2,600  x  644  x  500  mm. 
Provided  on  the  racks  are  two  terminals  for  the  connection 
of  ground  wires,  one  of  which  is  insulated  from  the  rack 
chassis.  The  cables  are  brought  into  the  boxes  from  above, 
and  are  soldered  to  the  line  contacts  of  the  terminal  strips. 


Climatic  Operational  Conditions:  At  temperatures  of  from  +10  to  +35°  C,  and 

a  relative  humidity  of  up  to  85%. 

Weight  and  Cost 


• _  Equipment 


VKS-S1,  without  the  transformer  panels 
VKS-S2,  without  the  transformer  panels 
A  panel  of  transformers  for  the  VKS-S1 
A  panel  of  transformers  for  non-coil-loaded 
cables  (VKS-S2) 

A  panel  of  transformers  for  coil-loaded 
cables  (VKS-S2) 


Price,  rubles 
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Figure  1.14.3.  Schematic  of  the  VKS-S1  cable  input  rack. 

Key:  1.  Panel  of  transformers; 

2.  Panel  of  input  terminal  blocks; 

3.  Line; 

4.  Line  transformer; 


5.  Exchange; 

6.  To  the  equipment; 

7.  HF  cable; 

8.  To  the  equipment. 


Key:  1.  Panel  of  transformers;  5.  Panel  of  input  terminal  blocks; 

2.  Line;  6.  Non-coil-loaded  low  frequency  cable 

3.  Line  transformer;  7.  Coil-loaded  low  frequency  cable; 

4.  Exchange;  8.  To  the  equipment. 
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1*15.  The  VKS-OUP  and  VKS-OP  Cable  Input  Racks  for  1x4  Cable 
Figures  1.15.1  -  1.15.4. 


Purpose:  Intended  for  connecting  and  servicing  cables  with  a  capacity  of  1  x  4 
having  aluminum,  lead  or  plastic  jacketing,  which  can  be  multiplexed 
with  the  K-60  and  K-60p  equipment. 

The  racks  provide  for  the  following:  the  input  and  fanning  out  of 
long  distance  cables  with  a  capacity  of  1  x  4  x  1.2  at  OP  [terminal 
stations]  and  OUP  [attended  repeater  stations];  the  organization  of 
HF  and  low  frequency  (phantom)  circuits;  the  formation  of  circuits 
and  the  transmission  of  remote  power  at  voltages  up  to  450  volts  DC 
via  "pair — pair",  "Quad — quad"  and  "quad — ground"  circuits;  the  pro¬ 
tection  of  station  devices  and  operational  personnel  against  danger¬ 
ous  and  interfering  voltages;  the  switching  and  substitition  of 
individual  cable  pairs;  the  performance  of  check  measurements  of  the 
cables;  and  the  switching  and  substitution  of  remote  power  supply 
circuits. 


Electrical  Characteristics: 

The  working  attenuation  of  the  HF  channel  (VKO)  in  a 
frequency  range  of  12  -  252  KHz  0.1  Np 

The  nominal  value  of  the  input  impedance  of  the  HF  channel: 

MKV  1x4  x  1.2  cables  from  the: 

Line  end 
Exchange  end 

MKSB  and  MKSA  1  x  4  x  1*2  cables  from  the: 

Line  end 
Exchange  end 

The  crosstalk  attenuation  between  cable  pairs  at  the  same 
level  in  a  frequency  range  of  12  -  252  KHz  no  less  than  10.5  Np 


160  ohms 
135  ohms 


145  ohms 
135  ohms 


The  same  [as  above],  between  cable  pairs  at  different 
levels 

The  working  attenuation  of  the  phantom  circuit 
channel  (two  VKO's)  at  frequencies  of: 


no  less  than  14.5  Np 


0.3  KHz 
7  KHz 


no  more  than  0.16  Np 
no  more  than  0.20  Np 


The  nominal  value  of  the  input  impedance  of  the  phantom 
circuit,  from  the: 

Line  end  200  ohms 

Exchange  end  600  ohms 


Equipment  Complement:  The  VKS-OUP  with  135:145  line  transformers  and  the 

VKS-OUP  with  135:160  transformers;  the  VKS-OP  with 
135:145  line  transformers  and  the  VKS-OP  with  135:160 
transformers. 
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Equipment  VKS-OUP  VKS-OP 

No.  of  Units  No.  of  Units 


Rack  frame  1  “■ 

Panel  of  input  terminal  blocks  1  ^ 

VKO  panel  *  \ 

ZU  [protective  filter  unit]  panel _ 4 - - f - 

Note:  On  twin  cable  trunks  with  a  single  quad  cable,  one  VKS-OUP  rack 

is  installed  at  an  OUP,  and  one  VKS^OP  rack  is  installed  at  an  OP 
[terminal  station].  When  two  trunks  are  present  at  an  OP,  the 
VKS-OUP  rack  can  be  employed. 

Construction:  The  racks  are  made  in  the  form  of  a  frame  of  steel  channels, 
on  which  the  VKO  panels  are  mounted  without  insulation,  as 
well  as  the  ZU  panels  (each  having  two  ZU's)  and  the  panel 
of  input  terminal  blocks.  There  are  two  terminals  (insulated 
and  uninsulated)  in  the  rack  for  the  connection  of  ground 
wires.  The  overall  rack  dimensions  are  2,600  x  650  x  250  mm. 

Climatic  Operational  Conditions:  At  temperatures  of  from  +5  to  +40°  C,  and  a 

relative  ambient  air  humidity  of  up  to  85%. 

Weight:  300  kg  (one  rack) 

Cost:  VKS  lx  4  OP  900  rubles 

VKS  1x4  OUP  1,260  rubles. 


Figure  1.15.1.  Basic  schematic  of  the  ZU  [protective  filter  unit]  panel 
of  the  VKS  rack  for  1x4  cable. 

Key:  1.  Input  terminal  block; 

33  =  Shield  ground; 

=  Choke; 

3p  =  Frame  ground. 


SECTION  II  Low  Frequency  Amplifier  Equipment 

2.1.  The  UTCh  Voice  Frequency  Amplifier 
Figures  2.1.1,  2.1.2. 

Purpose:  Intended  for  the  amplification  of  voice  frequencies,  transmitted 
via  four-wire  channels,  organized  on  phantom  or  physical  circuits 
of  balanced  MKB  or  MKSB  cables  with  a  core  diameter  of  1.2  mm. 

The  UTCh  can  be  employed  for  the  organization  of  service  or  commer¬ 
cial  communications,  and  is  installed  in  the  SPUN  racks  in  unatten¬ 
ded  repeater  stations  of  the  vacuum  tube  type  K-24-2  or  K-60  high 
frequency  systems. 

Electrical  Characteristics: 

Effectively  transmitted  passband 
Gain  Control 


The  maximum  gain  at  a  frequency  of  800  Hz 

The  maximum  relative  level  (with  respect  to 
power)  at  the  amplifier  output 

The  internal  noise  level  of  the  amplifier 
at  the  +1.0  Np  point 

The  input  and  output  Impedance 

Isolation  between  amplifiers  in  both  transmit 

directions  at  3,400  Hz  no  less  than  8.5  Np. 

Climatic  operational  conditions:  The  amplifiers  should  operate  at  a  temper¬ 
ature  of  from  +5  to  +35*  C,  and  a  relative  ambient  air  humidity  of  85%. 

Electrical  power  supply:  Local  or  remote  supply  in  conjunction  with  trans¬ 
mission  systems  using  a  "wire — wire"  or  "wire — ground"  circuit.  The  voltage 
is  24  volts  +  10%  (the  UTCh  is  transistorized). 

The  type  of  semiconductor  devices:  The  P14  transistor. 

Construction:  Two  amplifiers  are  housed  on  one  board.  The  board  dimensions 
are  88  x  645  x  250  mm.  The  hookup  wires  are  brought  in  to  two  connectors, 
located  at  the  right  side.  Where  necessary,  the  16  contact  connectors  can  be 
circumvented,  and  the  rack  wiring  can  be  connected  through  seals  directly  to 
the  connectors  of  the  removable  amplifier  blocks. 


300  -  3,400  Hz 

Manual;  flat  within  limits  of 
0.2  Np,  in  steps  of  0.1  Np  by 
means  of  a  0.5  Np  potentio¬ 
meter  (continuous  control)  and 
0.5  and  1.0  Np  (coarse  control) 
flat-sloped  control  in  the 
feedback  circuit  by  means  of 
a  correcting  network  in  steps 
of  0.2  Np  each. 

2.1  Np 
+1.0  Np 

0.3  mv  psophometric 
600  ohms 
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Weight:  7  Kg;  Cost:  114  rubles 


2.2.  The  SUTU  and  SUTU-S  Universal  Voice  Frequency  Amplifier  Racks 
(Taken  out  of  production)  Figures  2.2.1.  -  2.2.3. 


Purpose: 


Intended  for  use  on  open  wire  steel  circuits  and  nonferrous 
circuits  (copper,  bimetal),  on  the  physical  circuits  of  non-coil 
loaded  cables,  aid  on  the  physical  and  phantom  circuits  of  c»U 
loaded  cables.  The  amplifiers  can  be  used  as  the  terminal  orinter 
mediate  amplifiers  on  both  two-wire  and  four-wire  circuits,  as 
as  for  making  a  transition  from  two-wire  to  four -wire  circuits. 

The  SUTU  and  SUTU-S  amplifiers  are  similar  as  empower 

cal  parameters  and  differ  only  in  the  nature  of  the  electrical  power 

supply# 


Electrical  Characteristics: 

Effectively  transmitted  passband  for  the  case  of: 

A  two-wire  circuit: 

Steel  circuits 
Copper  and  bimetal  circuits 
Non-coil-loaded  cable  with  1.2  mm 
diameter  cores;  physical  and  phantom 
circuits  of  a  coil-loaded  cable  with 
1.2  mm  diameter  cores  and  the  physical 
and  phantom  circuits  of  a  coil-loaded 
cable  with  0.9  mm  diameter  cores 


300  -  2,000  Hz 
300  -  2,400  Hz 


300  -  2,600  Hz 


A  four-wire  circuit: 

Non-coil-loaded  cable  with  1.2  mm 
diameter  cores 

Coil— loaded  cable  with  1.2  mm 
diameter  cores 

Gain  control 


300  -  2,600  Hz 

300  -  3,400  Hz 

manual,  with  a  range 
of  2.2  Np  in  steps 
of  0.1  Np  each. 


at  800  Hz  for  the  case  of: 

Maximum 

-wire  circuit : 

Np 

Steel  circuits 

1*6 

Copper  and  bimetal  circuits 

2*6 

Coil— loaded  cable  with  0.9  and 

1.2  mm  diameter  cores 

2.3 

Non-coil-loaded  cable  with 

a'  r\ 

1,2  mm  diameter  cores 

2.0 

Note:  The  least  permissible  gain  is  determined  by 
cbaMHtv  reauirements. 


Permissible 

Np 

1.4 

1.6. 


2.3 

2.0 

communicat ions 


A  four-wire  circuit: 

Non-coil  loaded  cable  with 
1.2  mm  diameter  cores 


2.8  nep 


-  99  - 


Coil-loaded  cable  with  1.2  mm 

diameter  cores  3.0  Np 

Coil- loaded  cable  with  0.9  mm 

diameter  cores  3.1  Np 


Nominal  relative  transmit  level  at  the  amplifier  output  0.0  -  +0.6  Np 

Residual  channel  attenuation  0.8  Np 

Magnitude  of  the  channel  stability  0.2  Np 

Length  of  repeater  sections  which  can  be  equalized 
(without  taking  into  account  the  amplitude-frequency 
distortions  due  to  mismatching) : 

Steel  circuits 
Copper  circuits 
Bimetal  circuits 

Non-coil-loaded  cable  with  1.2  mm  diameter  cores 
Coil-loaded  cable  with  0.9  and:  1.2  mm  diameter  cores 


The  input  and  output  impedance  of  the  equipment  600  ohms 

The  reflection  factor  with  respect  to  600  ohms  at  the: 

Line  end: 

For  a  two-wire  circuit  0.25 

For  a  four-wire  circuit  0.4 

Exchange  end:  0.1 

The  nonlinear  distortion  factor  when  loaded  into  600  ohms 
(an  output  level  of  +1.5  Np)  3% 


40  -  80  km 
200  -  400  km 
150  -  250  km 
25  -  46  km 
80  -  170  km 


Electrical  Power  Supply: 
Voltages: 

Plate 

Filament  and  signaling 
Current  or  power  consumption: 


SUTU-8 (or  4) 

206  +  3%  or 
220  +10%  V. 

24  +  10%  or 
21.2  +  3%  V. 


SUTU-S 

127/220  volts 
AC  (there  is 
the  option  of 
a  DC  power 
supply) 


Plate  0.14  amps  150  watts 

Filament  0.8  amps 

Signaling  0.2  amps 


Type  of  vacuum  tubes  employed:  lOZhlL 

Equipment  Complement:  The  SUTU-8,  with  8  amplifiers 

The  SUTU-4,  with  4  amplifiers 
The  SUTU-S,  with  6  amplifiers. 
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Housed  in  the  racks  are  the  following: 


Amplifiers  with  the  gain  control  and  equalizers 

Sets  of  relays  for  ring  repeating 

The  intercom-callup  unit  board 

Neper  meter 

Balancing  transformers 

Jackfield  panel 

Balancing  networks 

Power  supply  unit 

Control  panel 

Panel  of  input  terminal  blocks 


SUTU-8  (or  4) 

SUTU' 

8  or  4 

6 

16 

12 

1 

1 

1 

1 

16 

12 

1 

1 

16 

12 

— 

2 

1 

1 

1 

1 

Construction:  Rack  filled  on  both  sides.  The  overall  rack  dimensions  are 
2,500  x  648  x  410  mm. 


Weight : 


i 

CtoiIko 

Rack 

j  I3cc.  K£ 

1  Weight,  kg 

SUTU-8  cyTy-8  j 

380 

sutu -4  cyiy-4 

300 

suiu-s  cyjy-c 

350 

Jk/HUtit  6x 


aa»H 


3, 


flw/iH 


•J  MuilLfl,  „  y 

/  •  fix.u  6bi x  O  « L 


5. 


> 


mon 

jflwp 


®»  JtUHURi 
Sx  u  hbix. 

'VIUHUfbtUX 

(4-np) 

JIUHUH;  6x 

10. 

Pile.  1 1.2!.,  B.10K-CXCM?.  yHMOcpca.iMioro  Toii3;ii>iioro_  ycHJiHTCJifl  ctoCikh  CyTY 
(6c3  yKa3iiir.ifl  Bwauoiibtx  ucnefi) 


Figure  2.2.1.  Block  diagram  of  the  SUTU  universal  voice  frequency 
amplifier  rack  (the  ringing  circuits  are  not  shown) 


Key:  1.  Line  1  input  (four-wire); 

2.  RUS  [expansion  unknown]; 

3.  Equalizer; 

4.  Attenuator  pad; 

5.  Supplemental  equalizer; 

6.  Line  2  input  and  output 
(two-wire);  line  2  output 
(four-wire) ; 


7 .  Line  1  input  and  output  (two-wire) 

8.  Differential  system; 

9.  Line  1  output  (four-wire); 

10.  Line  2  input  (four-wire); 

11,  BK  [balancing  network] , 
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Puc.  II.2.2.  Pa3Mcmo»He  o6opyaoBaHKH  Ha  CTofiKe  yniiaep- 
ca/ibiibix  TOwaJibHux  ycH^iiTe.iefl  CyTy-8 


Figure  2.2.2.  The  placement  of  the  equipment  in  the  SUTU-8  universal 
voice  frequency  amplifier  rack. 

Key:  1.  Power  supply  and  signaling  panel;  6.  Jackfield  panel; 

2.  Amplifier  1  panel;  7.  Control  panel; 

3.  Amplifier  2  panel;  8,  Amplifier  5  panel; 

4.  Intercom-callup  unit  panel;  9.  SUTU-8. 

5.  Neper  meter  panel 
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I 


Phc.  11.2.3.  Pa3MeuieitHe  ofiopyaoBaHUft  Ha  cTOftne  ymraepcaab- 
iiux  TOiisJibHbix  yciuinTe;iefi  CyTY-C 


Figure  2.2.3.  The  placement  of  the  equipment  in  the  SUTUr-S  universal 
voice  frequency  amplifier  rack. 


Key:  1.  Panel  of  fuses; 

2.  Panel  of  power  supply  units; 

3.  Switching  panel; 

.  A.  Blank  panel; 

5.  Housing; 

6.  Amplifier  1  panel; 

13.  SUTU-S. 


7.  Amplifier  2  panel; 

8.  Intercom-callup  unit  panel 

9.  Neper  meter  panel; 

10.  Jackfield  panel; 

11.  Control  panel; 

12.  Amplifier  3  panel 
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2.3.  The  STY-4 SM,  STU-4K,  ITUM  1-7  and  TU  1-4  Voice  Frequency  Amplifier 
Equipment 

Figures  2.3.1  -  2.3.7. 

Purpose:  Intended  for  the  organization  of  voice  frequency  channels  on  open 

wire  steel  circuits,  on  nonferrous  metal  circuits  (copper,  bimetal), 
on  coil-loaded  and  non-coil-loaded  cable  circuits  with  cord-paper 
and  cord-styroflex‘ insulation,  and  on  PRPPM  cable. 

The  amplifiers  can  be  used  as  two-wire  or  four-wire  intermediate 
or  terminal  amplifiers,  as  well  as  transition  amplifiers  going 
from  two-wire  to  four  wire  circuits. 

Electrical  Characteristics: 

The  effectively  transmitted  passband  for  the  following  circuits: 

Steel  300  -  2,000  Hz 

Copper  and  bimetal  open  wire  300  -  2,400  Hz 

Cable  with  0.9  mm  diameter  cores  and  PRPPM  cable  300  -  2,400  Hz 

Four-wire,  non-coil-loaded  cable  circuits,  with 

a  diameter  of  1.2  mm  300  -  3,400  Hz 

Gain  control  manual,  with  a  range 

of  2.2  Np,  in  steps 
of  0.1  Np  each. 

Gain  of  an  amplifier  used  as  an  intermediate  amplifier, 

at  800'  Hz,  when  the  line  transformers  are  connected  as  follows: 


Two-wire  connection 

Maximum 

Permissible 

Np 

Np 

Steel  circuits 

1.6 

1.4 

Copper  circuits 

2.0 

1.6 

Bimetal  circuits 

2.0 

1.6 

Note:  The  least  permissible  gain  is 

determined  by  the 

requisite  communications  stability. 

1.2  mm  PRPPM  cable 

Non-coil-loaded  cable  with  0.9  mm 

2.0 

diameter  cores 

1.9 

Coil-loaded  cable  with  0.9  mm  diameter 

cores 

Four-wire  connection: 

2.3 

Non-coil-loaded  cable  with  1.2  mm  and 

0.9  mm  diameter  cores 

2.8 

nominal  relative  amplifier  level  for  a  load  of 

600  ohms: 

Four-wire  connection 

+1  Np 

Two-wire  connection 

+0.6  Np 
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The  repeater  section  length  which  can  be  equalized 
(without  taking  into  account  the  amplitude-frequency 
distortion  due  to  mismatching): 

4  mm  steel  circuits 
4/0.4  mm  bimetal  circuits 

1.2  mm  type  PRPPM  non-coil-loaded  cable  lines 
with  polyvinylchloride  insulation 
Physical  and  phantom  circuits. of  1.2  mm  cable 
lines  with  cord-styroflex  insulation 
Physical  and  phantom  circuits  of  1.2  mm  cable 
lines  with  cord-paper  insulation 
3-4  mm  copper  circuits 
0.9  mm  non-coil-loaded  cable  lines 
0.9  mm  coil-loaded  cable  lines 

Input  and  output  impedence 
Isolation  at  a  frequency  of  800  Hz: 

Between  two  simplex  amplifiers,  mounted  on  the 
same  base 

Between  any  two  amplifiers  located  in  a  rack 
on  different  bases 


Noise  voltage  at  the  amplifier  output 


10  -  80  km 
150  -  250  km 

2.5  -  16.5  km 

12  -  50  km 

12  -  45  km 
200  -  400  km 
22  -  35  km 
up  to  120  km 

600  ohms 


no  less  than 
7  Np 

no  less  than 
9  Np 

0.3  mv  psopho- 
metric  (taking 
into  account 
voice  frequency 
ring  signal  resi 
dues,  no  more 
than  1  mv  psopho 
metric) 


The  ringing  system: 

Magnetoringing  15  -  50  Hz 

Voice  frequency  ringing,  for: 

steel  circuits  1,900  Hz 

copper,  bimetal  and  cable  circuits  2,100  Hz 

Note:  A  provision  is  made  on  4-wire  cable  circuits  for  the 
reception  and  transmission  of  voice  frequency  dial  pulses  at 
a  frequency  of  2,100  Hz. 


Climatic  operational  conditions: 

The  amplifier  should  operate  at  a  temperature  of  from  -5  to  +35°C,  and 
a  relative  ambient  air  humidity  of  85%. 
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The  electrical  power  supply; 

Voltages: 

for  regulated  current  sources  20,6  -  21.8  v 

for  non-regulated  current  sources  (nominal 

voltage,  24  v)  22  -  26.4  v 

A  provision  is  made  for  the  capability  of  powering  amplifiers  remotely 
in  conjunction  with  HF  equipment  and  using  separate  remote  power 
supply  units. 

Current  consumption  for  individual  types  of  voice  frequency  amplifiers 
at  a  voltage  of  24  v; 

CTU-4SM,  STU-4K 

ITUH-1,  ITUM-5,  ITUM-6 
ITUM-2,  ITUM-3,  ITUM-4,  ITUM-7 

Type  of  semiconductor  devices; 

Junction  transistors  of  the  P13A,  P13B  and  P202  types. 

Equipment  complement: 

STU-4SM.  A  rack  of  voice  frequency  amplifiers  consisting  of  four  2-wire 
amplifiers  for  steel  and  copper  open  wire  circuits,  and  contains; 

— four  2-wire  amplifiers,  containing  differential  systems,  balance 
networks,  gain  controls,  filters,  equalizers  for  copper  and  steel 
open  wire  circuits,  amplifier  elements,  ring  and  dial  devices,  and 
the  common  rack  unit  for  10  amplifiers; 

— eight  line  transformers,  selected  in  pairs  with  the  balancing  trans¬ 
formers; 

— the  P-321  measurement  instrument; 

— variable  balancing  line. 

STU-4K.  A  rack  of  voice  frequency  amplifiers  consisting  of  four  4-wire 
amplifiers  for  non-coil-loaded  cable  circuits  with  1.2  mm  diameter 
cores,  and  containing: 

— four  terminal  4-wire  amplifiers,  containing  panels  with  jacks,  dif¬ 
ferential  systems,  balancing  networks,  filters,  equalizers  for  cable 
circuits  with  1.2  mm  diameter  cores,  amplifier  elements,  ring  and 
dial  devices,  and  the  common  rack  unit  for  10  amplifiers; 

— P-321  measurement  instrument. 
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0.252  amps  over  a  24-hour  day, 
0.08  amps  for  1  hour  in  a  24 
hour  day  (intercom-call  up  unit, 
etc.); 

0.02  amps  in  the  course  of  a 
24-hour  day 

0.063  amps  in  the  course  of  a 
24-hour  day,  and  0.08  amps  for 
1  hour  in  a  24-hour  day  (inter¬ 
com-call  up  unit,  etc.). 


ITUM-1.  The  individual  voice  frequency  4-wire  intermediate  amplifier  for 
cable  with  1.2  mm  diameter  cores  is  put  together  with  an  amplifier  panel* 
which  contains  disconnect  jacks,  gain  controls,  filters,  equalizers  for 
cable  circuits  with  1.2  mm  diameter  cores  and  amplifier  elements. 

ITUM-2.  Individual  voice  frequency  2-wire  amplifier  for  copper  and  steel 
circuits,  contains  the  following: 

— panel  of  alnplifiers  with  differential  systems,  balancing  networks, 
gain  controls,  filters,  equalizers  for  copper  and  steel  circuits  and 
amplifier  elements; 

— panels  of  common  and  ring  units,  which  contain  dial  and  ring  devices, 
an  800  Hz  measurement  generator,  level  meter,  and  components  of 
power  supply,  signaling  and  intercom-call  up  unit  circuits; 

— two  line  transformers,  selected  in  pairs  with  the  balancing  trans¬ 
formers. 

ITUM-3.  Individual  voice  frequency  2-wire  amplifier  for  bimetal  open-wire 
circuits  and  PRPPM  cable,  contains  the  following: 

— a  panel  of  amplifiers  with  differential  systems,  balancing  networks, 
gain  controls,  filters,  equalizers  for  open-wire  bimetal  circuits  and 
PRPPM  cable,  as  well  as  amplifier  elements; 

— panels  of  common  and  ring-up  devices; 

— two  line  transformers,  selected  in  pairs  with  the  balancing  transformers. 

ITUM-4.  Individual  voice  frequency  4-wire  terminal  amplifier  for  non-coil- 
loaded  cable  circuits  with  1.2  mm  diameter  cores,  contains  the  following: 

— a  panel  of  amplifiers  with  disconnect  jacks,  a  differential  system, 

balancing  network,  gain  controls,  filters,  equalizers  for  cable  circuits 
with  1.2  mm  diameter  cores  as  well  as  with  amplifier  elements; 

— panels  of  common  and  ring-up  devices. 

ITUM-5.  Individual  voice  frequency  4-wire  intermediate  amplifier  for  non¬ 
coil-loaded  cable  circuits  with  0.9  mm  diameter  cores,  makes  up  a  set  with 
the  amplifier  panel,  which  contains  the  disconnect  jacks,  gain  controls, 
filters,  equalizers  for  cable  circuits  with  0.9  mm  diameter  cores  and 
amplifier  elements. 

ITUM-6.  Individual  voice  frequency  2-wire  terminal  amplifier  for  coil- 
loaded  cable  circuits  with  0.9  mm  diameter  cores,  contains  the  following: 

— panel  of  amplifiers  with  disconnect  jacks,  differential  system,  balancing 
network,  gain  control,  filters,  equalizers  for  cable  circuits  with 
0.9  mm  diameter  cores  and  amplifier  elements; 

— line  transformer. 

ITUM-7 .  Individual  voice  frequency  2-wire  amplif er  for  coil-loaded  and 
non-coil-loaded  cable  circuits  with  0.9  mm  diameter  cores,  contains  the 
following: 

— panel  of  amplifiers  with  differential  systems,  balancing  networks,  gain 
controls,  filters,  equalizers  for  cable  circuits  with  0.9  mm  diameter 
cores  and  amplifier  elements; 

— panels  of  common  and  ring -up  devices; 

— two  line  transformers. 
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Voice  frequency  amplifiers  to  complete  the  equipment  package  of  the  STU-4SM 
and  STU-4K: 

TU-1.  Put  together  from  a  set  of  ITUM-1  blocks. 

TU-2.  Put  together  from  a  set  of  blocks  for  two  ITUM-2  amplifiers  and 
four  transformers  (installed  separately). 

TU—3*  Put  together  from  a  set  of  blocks  of  two  ITUM-3  amplifiers  and 
four  line  transformers  (installed  separately). 

TU-4.  Put  together  from  a  set  of  blocks  of  two  ITUM-4  amplifiers. 

Construction: 

STU-4SM,  STU-4K.  The  racks  are  built  on  a  lightweight  frame  of  steel  sec¬ 
tions,  where  the  frame  is  formed  with  facing  cabinet  sheets  without  the 
front  wall.  Mounted  from  the  front  are  the  base  plates  for  supporting 
the  blocks.  The  electrical  connection  of  the  blocks  to  the  base  plate 
is  made  with  plug  connectors.  The  overall  rack  dimensions  are  2,600  x 
650  x  250  mm. 

ITUM— 1— 7  amplifiers.  Mounted  in  metal  housings,  inside  which  the  base 
plates  are  secured.  The  individual  blocks  are  inserted  in  the  base 
trays.  It  is  permissible  to  install  amplifiers  in  racks  of  the  old  con¬ 
struction  or  secure  them  to  the  wall  by  means  of  the  brackets  in  the 
spare  parts  set  for  the  ITUM-2,  ITUM-3  and  ITUM-4.  (For  the  case  of 
fastening  to  a  wall,  it  is  necessary  to  provide  for  a  spacing  of  40-50  mm 
from  the  wall  to  bring  in  the  cables  to  an  amplifier.) 

Dimensions  of  the  amplifiers: 

— ITUM— 1,  ITUM-5  and  ITUM-6:  one  panel  150  x  644  x  250  mm  (with  the  pro¬ 
truding  parts); 

—ITUM— 2,  ITUM— 3,  ITUM— 4  and  ITUM— 7:  two  panels,  300  x  644  x  250  mm  (with 
the  protruding  parts); 

— — TY— 1— — 4  are  installed  in  the  STU  racks  and  have  the  following  dimensions: 
— TU-1:  one  rack  panel,  150  x  650.  x  250  mm; 

-“TU-2,  TU-3  and  TU-4:  for  each  type,  three  rack  panels  for  each  two 
amplifiers  for  two  transmit  directions:  450  x  650  x  250  mm. 

At  the  present  time,  industry  is  producing  the  type  5Ya71  universal  voice 
frequency  amplifier,  intended  for  the  organization  of  a  telephone  channel 
in  a  frequency  range  of  300-3,400  Hz  on  the  physical  and  phantom  circuits 
of  non-coil-loaded  and  coil-loaded  cables  with  cord-paper  and  cord-styroflex 
insulation  with  core  diameters  of  0.9  mm  and  1.2  mm.  The  amplifier  is  used 
as  a  4-wire  intermediate  amplifier,  as  well  as  a  4-wire  terminal  amplifier 
with  2-  and  4-wire  outputs  to  the  switchboard. 

The  amplifier  replaces  the  ITUM-1,  4,  5,  6  and  7. 

Dimensions:  152  x  640  x  320  mm  (in  its  package). 
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BEC  H  CTOHMOCTb  WEIGHT  AND  COST 


CTOftwa,  yCHJIHTCJlb 

Rack.  Amplifier 


Bee,  K* 


lima,  py6. 


Weight f  kg 


CTy-4CM 

STU-4SM 

CTy-4K 

STU-4K 

MTyM-1 

ITUM-1 

MTYM-2 

ITUM-2 

MTyM-3 

ITUM-3 

MTyM-4 

ITUM-4 

HTyM-5 

MTyM-6 

MTyM-7 

ITUM-7 

tv-i 

TU-1 

Ty-2 

TU-2 

Ty-3 

TU-3 

Ty-4 

5H71 

5Ya71 

156 

140 

15 

30 

30 

30 

15 

15 

30 

10 

30 

30 

28 

18 


2266 

2117 

214 

449 

449 

422 

214 

306 

448 

198 

783 

783 

736 

1680 


1.2.3.  4.  5.  6. 


W7J/M-4 


ITUM-4 


Figure  2.3.1.  The  arrangement  of  the  blocks  of 
ITUM-1  —  7  amplifiers. 

Key:  1.  PG^  [expansion  unknown]; 

2.  RUS^  [?level  control  1?]; 

3.  FV-l  [?filter-equalizer  l?]j 

4.  FV2  [?f ilter-equalizer  2?]; 

5.  RUS2  [?level  control  2?]; 

6.  PG2  [expansion  unknown]; 

7 .  PG  [expansion  unknown] ; 

8.  DSB  [?differential  system-balancing 
network? ] ; 

9.  DSB^  [?differential  system-balancing 
network  1?] . 

TB,  PH,  BUY  [unknown] 
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Pnc.  Ii.3.2.  PaaMcmoiuic 
oCopy^onmiHH  na  croft  Ke 
TonajibiiMx  yciuiHTc.icii 
CTy-4CM 


Figure  2.3.2.  The  placement  of  the  equipment  in  the  STU-4SM  voice  frequency 


amplifier  rack. 

Key:  1.  Input  terminal  blocks; 

2.  DSB-1  [?differential  system¬ 
balancing  network  1? ] ; 

3.  RUS  [?level  control?]; 

4.  FV  [?f ilter-equalizer?] ; 

5.  RUS; 


6.  DSB-1; 

7.  TV  [expansion  unknown]; 

8.  RK  [expansion  unknown]; 

9.  intercom-call  up  unit  and  jack  panel; 

10.  power  supply  and  signaling  panel; 

11.  STU-4SM. 
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Phc.  1 1.3.3.  Pa.iMcmemic  ofiopyaoBaiimi  11a 
croft kc  TOiia^biiux  ycH^iuancfl  CT5MK 


Figure  2.3.3.  The  placement  of  the  equipment  in  the  STU*-4K  voice  frequency 
amplifier  rack. 

Key:  1.  Input  terminal  blocks; 

2.  DSB-1  [?dif£erential  system-balancing  network  1?]; 

3.  RUS  [?level  control?]; 

A.  FV  [?filter-equalizer?] ; 

5.  RUS; 

6.  PG-II  [expansion  unknown]; 

7.  TV  [expansion  unknown]; 

8.  RK  [expansion  unknown]; 

9.  Intercom-call  up  unit  and  jack  panel; 

10.  Power  supply  and  signaling  panel; 

11.  STU-4K. 
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Figure  2.3.4.  Block  diagram  of  the  ITUM-1  and  ITUM-5  4-wire  intermediate 
amplifier. 

Key:  1.  line  input; 

2.  transformer; 

3.  pad;  * 

4.  level  control; 

5.  equalizing  network; 

6.  line  output; 

7.  amplifier  element; 

8.  correcting  network; 

9.  line  2  output; 

10.  line  2  input. 
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Phc.  1 1.3.5.  B.ioK-cxeMa  2-npoDOiinoro  (oKOHemioro,  npowoKyiOMiioro)  ycMHTCJin 

HTyM*2,  3,  7 

yja^HHHte^H,  noKaaaHmve  nynKTHpoM,  BK/iw*ia»oTc*  npH  piCoie  ycH-nwie/iefi  »  ptwMMe  oko* 
ncHKLJx.  DupaDiiHBare^H  BK^KmatoTcn:  iu ir  HC.yM*2—  BCM,  JU8  HTyM  3— BB.  XM* 

HTyM7-B0,9 

Figure  2.3.5,  Block  diagram  of  the  ITUM-2,  3  and  7  2 -wire  (terminal,  inter¬ 
mediate)  amplifiers. 

The  pads  indicated  with  the  dashed  line  are  inserted  when  the  amplifiers  work 
as  terminal  amplifiers.  The  equalizers  (Bbip)  include  the  following:  for  the 
ISUM-2  [sic],  VSM;  for  the  ITUM-3,  VB;  and  for  the  ITUM-7 ,  V-0.9. 


Key: 


1.  4-wire; 

2.  transformer; 

3 .  pad ; 

4.  level  control; 

5.  equalizer; 

6.  amplifier  element; 

7.  2-wire; 

8.  voice  frequency  ring  generator; 

9.  correcting  network; 

10.  line; 

11.  differential  system; 

12.  differential  system  to  balancing  networks; 

13.  balancing  transformer; 

14.  balancing  network; 

15.  exchange; 

16.  HI  [expansion  unknown]; 

17.  PTV  [expansion  unknown,  possibly  a  voice  frequency  ringing  device?]; 

18.  LR2  [ ? line  relay  2?]. 
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Phc.  II.3.6  E;tOK-cxeMa  4*nponoAHoro  oKOHeqnoro  yctMirrcJifl  HTyM-4 


Figure  2.3.6.  Block  diagram  of  the  ITUM-4  4-wire  terminal  amplifier 

Key:  1.  transformer; 

2.  pad; 

3.  level  control; 

4.  equalizing  network; 

5.  amplifier  element; 

6.  line  1  output; 

7.  correcting  network; 

8.  voice  frequency  ring  generator; 

9.  VR-2  [expansion  unknown]; 

10.  line; 

11.  exchange; 

12.  differential  system; 

13.  MI  [expansion  unknown]; 

14 .  PTV  [ expansion  unknown] ; 

15.  level  control; 

16.  line  2  input; 

17.  LR^  [?line  relay  1?]. 
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Figure  2. 3,7,  Block  diagram  of  the  ITUM-6  2-wire  terminal  amplifier  with 
4-wire  termination  at  the  exchange  end. 

Key:  1,  line  1  input; 

2.  transformer; 

3 .  pad ; 

4.  level  control; 

5.  pad  (VK-0.9)  [equalizing  network-0,9]; 

6.  amplifier  element; 

7.  correcting  network; 

8.  transformer; 

9.  balancing  network; 

10.  balancing  transformer; 

11.  balancing  networks  to  differential  system; 

12.  differential  system. 
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SECTION  III 


\ 


Transmission  Systems  Using  Open  Wire  Communications  Lines 

3.1.  The  V-2  Two  Channel  Transmission  System 
Figures  3.1.1,  3.1.2. 

Purpose;  Intended  for  the  organization  of  junction  lines  between  rural  auto¬ 
matic  telephone  exchanges  and  manually  serviced  telephone  exchanges 
by  means  of  multiplexing  short,  open  wire  steel  circuits  with  two 
HF  channels  (while  retaining  a  voice  frequency  channel  on  the  multi¬ 
plexed  circuit).  The  equipment  does  not  provide  for  intermediate 
amplifiers.  The  equipment  is  designed  for  joint  operation  via 
parallel  circuits  multiplexed  with  other  systems. 

Being  produced  at  the  present  time  is  the  modernized  V— 2— 2  equipment, 
which  permits  covering  greater  distances,  because  of  the  application 
of  intermediate  amplifiers  and  AGC.  The  design  principles,  line 
frequency  spectra  and  transmit  levels  are  similar  to  that  for  the 
V-2  equipment. 

Type  of  line  used: 

Open  wire  steel  circuits  with  a  diameter  of  3-4  mm. 

Communications  system; 

Two  band.  The  equipment  is  designed  using  the  group  principle  with  the 
transmission  of  one  side  band  into  the  line. 


Electrical  characteristics: 


The  line  frequency  spectrum; 

A-B  direction 
B-A  direction 

Number  of  channels  which  can  be  organized 


4.63  -  12.7  kHz 

17.63  -25.7  kHz 

2  HF  channels 


The  effectively  transmitted  band  width  of  the 

channels  300  -  3,400  Hz 

Maximum  communications  range  32  km  (see  the  table) 
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[Note  to  preceding  table] 

Note:  The  operational  range  of  the  equipment  can  be  doubled  by  means  of 
organizing  permanent  4-w±re  through  working  with  levels  at  the  switching 
points  of  0.4  Np  and  repeating  of  the  ring  signals. 

Maximum  gain  4.9  Np  at  the  upper  frequency  of 

5.7  kHz 

Nominal  relative  transmit  level  (with 

respect  to  power)  +0.5  ±  0.05  Np 

Input  impedence  of  the  equipment  from  the: 

line  end  800  ohms  (a  provision  is  made  in 

the  transformer  of  the  K-3.6 
filter  for  the  capability  of 
switching  the  input  impedence  to 
180  ohms) 

exchange  end  600  ohms 

The  nominal  relative  voice  frequency  level 

of  the  channels: 

at  the  input  to  the  4-wire  section  of 

the  channel  -1,5  Np 

at  the  output  of  the  4-wire  section 

of  the  channel  +0.5  Np 

at  the  input  and  output  of  the  2-wire 

section  of  the  channel  0.0  or  —0.3  Np 

Note:  The  sets  of  low  frequency  terminations  of  HF  channels,  which 
are  the  coupling  link  with  the  telephone  exchange  instruments,  are 
connected  to  the  4-wire  line  of. the  channel  at  the  points  with  -1.5  Np 
levels  on  transmit  and  +0.5  Np  on  receive,  and  provide  for  one  of  the 
following  operational  modes  of  a  rural  network  (something  which  is 
agreed  upon  when  ordering  the  equipment) : 

— The  terminal  operational  mode  of  the  channels  with  a  residual  atten¬ 
uation  of  0.8  Np,  with  the  capability  of  going  over  to  a  2-wire 
through  working  mode  by  means  of  automatically  switching  out  the 
through  working  pads  of  0.8  Np  each  in  the  transmit  and  receive 
channels  at  the  originating  end  upon  a  signal  from  the  RSL  [line  con¬ 
nector  relay]  sets  (Type  1). 

—A  terminal  operational  mode  of  the  channels  with  a  residual  attenua¬ 
tion  of  0.8  Np  with  the  capability  of  going  over  to  the  4-wire  through 
working  mode  at  the  switching  points  with  levels  of  -0.4  Np  by  means 
of  automatically  cutting  out  the  differential  systems  upon  a  signal 
from  the  RSL  complexes  (Type  II); 

—A  terminal  operational  mode  of  the  channels  with  a  residual  attenua¬ 
tion  of  0.8  Np  between  manually  serviced  rural  exchanges  with 
transmission  and  reception  of  a  magnetoring  via  two  wires  (Type  III) . 

The  ring  up  system  using  the  HF  channels,  as  well  as  the  transmission  and 

reception  of  the  control  and  interaction  signals  (  for  ATS’s)  and  the  ring 
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signals  (for  manual  servicing)  are  realized  at  a  frequency  of  4,000  Hz. 

Climatic  operational  conditions:  At  a  temperature  of  from  +10  to  +40°C  and 
a  relative  ambient  air  humidity  of  80%. 

Electrical  power  supply: 

voltages  •  24  or  60  volts 

current  consumption  150  ma  (270  ma  when  the  ring 

devices  are  operating) 


Equipment  complement: 

Included  in  the  equipment  complement  are  two  stations  (A  and  B) . 

Each  station  contains:  a  HF  block  (of  the  A  or  B  type);  a  set  of  low 
frequency  terminations,  KNO  (type  I,  II  or  III);  a  connecting  link  for 
connecting  the  HF  block  and  the  KNO  set. 

Also  provided  in  the  equipment  is  a  measurement  device  for  monitoring 
the  residual  attenuation  of  the  channels  and  aligning  the  equipment. 

Construction:  The  station  is  designed  in  the  form  of  an  instrument  which 
has  dimensions  of  412  x  310  x  231  mm.  The  station  can  be  mounted  on  a 
desk  or  in  a  rack  of  the  equipment  of  the  LATs  [line  equipment  shop] 
(using  two  brackets). 

Weight:  30  kg  (stations  A  and  B). 

Cost:  911  rubles  (a  set  of  stations  A  and  B). 


Figure  3.1.1.  External  view  of  the  V-2  station. 
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Figure  3.1.2.  Block  diagram  of  the  terminal  station  of  the  V-2  transmission 


system. 

Key:  1.  attenuator  pad  1; 

2.  D-3.4  [kHz]  filter; 

3.  FRM  [unknown  type  of  modu¬ 
lator]  ; 

4.  channel  1; 

5.  differential  system; 

6.  PSK  [expansion  unknown]; 

7.  UNCh  [low  frequency  ampli¬ 
fier]; 

8.  KF  [?channel  filter?]; 

9.  D-28  filter; 

10.  GP  [?group  converter?]; 

11.  PFCh-13  [unknown  type  of 
band  pass  filter] ; 

12.  transmit  amplifier; 

13.  D-15  filter; 

14.  flat  gain  control; 


15.  receive  amplifier; 

16.  PFCh-13; 

17.  GP  [? group  converter?]; 

18.  PSU  [expansion  unknown]; 

19.  Pad  1; 

20.  Receive  amplifer; 

21*  GO  [unknown  type  of  signal 
generator]; 

22.  flat  gain  control; 

23.  pad  2; 

24.  3D  [unknown  type  of  detector]. 


119 


3.2.  The  OKS  Single  Channel  Transmission  System  (taken  out  of  production) 
Figures  3.2.1,  3.2.2. 

Purpose:  Intended  for  multiplexing  open  wire  steel  circuits  or  circuits  of 
a  non-ferrous  metal. 


Type  of  line  used:  Open  wire  steel  circuits  or  circuits  of  a  non-ferrous 
metal  having  a  diameter  of  3-4  mm. 


Communications  system:  Two-band,  electrically  4-wire,  physically  2-wire. 


Electrical  characteristics: 

Line  frequency  spectrum: 

A-B  direction  2.6  —5.1  kHz 

B-A  direction  6.7  -  9.2  kHz 

Number  of  channels  which  can  be  organized  2  channels  (one  voice  fre¬ 

quency  channel  and  one  HF 
channel) 


300  -  2,000  Hz 
300  -  2,800  Hz 


0.0  Np 
0,8  Np 

Length  of  a  repeater  section: 

4  mm  steel  for  the  case  of  "25  mm  rime  ice"  35  -  80  km 
3  mm  copper  for  the  case  of  "summer-damp"  100  -  400  km 

Nominal  relative  transmit  level  at  the  output 

of  the  terminal  and  intermediate  stations  +2.0  Np 


The  effectively  transmitted  pass  band  of 
the  channels: 
voice  frequency 
HF 

The  residual  attenuation  of  the  channels  at 
*800  Hz: 

for  a  4-wire  circuit  configuration 
for  a  2-wire  circuit  configuration 


6.25  Np 
7.0  Np 

1200  ohms 
600  ohms 

The  AGC  system  electrical,  single  frequency 

The  AGC  control  frequency; 
in  the  A-B  direction 
in  the  B-A  direction 

The  design  frequencies  for  noise  determi¬ 
nation  5.1  and  9.2  kHz 


5.4  kHz 

6.4  kHz 


Gain  of  the  stations  at  9.2  kHz: 
terminal  stations 
intermediate  stations 

The  equipment  input  imped ence  from  the: 
line  end 
station  end 
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Voice  frequency  ringing  via  the  HF  channels  1,000  Hz 


The  climatic  operational  conditions:  At  a  temperature  of  from  +10  to  +40°C 
and  a  relative  ambient  air  humidity  of  75%. 


Electrical  power  supply: 

Voltages: 

plate 

filament 

Current  consumption: 

terminal  station  (OKS-O) : 
plate 
filament 

intermediate  station  (OKS-P): 
plate 
filament 


220  volts  ±  10% 
24  volts  +  10% 


0.095  amps 
2.0  amps 

0.085  amps 
1.7  amps 


Type  of  vacuum  tubes  used: 


6F6;  6Zh7. 


Construction:  The  terminal  and  intermediate  stations  are  housed  in  racks 
made  of  steel  sections  with  the  panels  mounted  on  both  sides.  The 
dimensions  of  the  racks  are  2,500  x  530  x  410  mm. 


Equipment  complement: 

OKS-O:  terminal  station 
OKS-P:  intermediate  station 

Weight: 


Equipment 

OoopyioaaHHe 

ke 

OKC-O  0KS“° 

250 

OKC-n  OKS-P 

250 

V 
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3.3.  The  VS-3  Three-Channel  Transmission  System  (taken  out  of  production) 
Figures  3.3.1*  -  3. 3. A. 


Purpose:  Intended  for  multiplexing  open-wire  steel  circuits; 

Type  of  Line  Employed:  Steel  circuits  with  diameters  of  3,  A  and  5  mm. 


Communications  System:  Two-band,  electrically  four-wire,  physically  two-wire. 


Electrical  Characteristics: 

Line  frequency  spectrum: 

A-B  direction 
B-A  direction 


Channel  I  Channels  II  and  III 

6. 3- 8. 7  KHz  10.3-15.7  KHz 

3. 3- 5. 7  KHz  19. 3-2 A, 7  KHz 


Number  of  channels  which  can  be  organized 

The  capability  of  secondary  multiplexing  of 
HF  channels 


Three  HF  channels 

One  of  the  telephone 
channels  can  be  used 
for  12  voice  frequency 
telegraphy  (TT)  chan¬ 
nels 


Companders  are  provided  in  the  equipment,  and  when  they  are  switched  in, 
secondary  multiplexing  of  the  channels  is  not  permitted. 


The  effectively  transmitted  passband  of  the  channels 
Residual  channel  attenuation  at  800  Hz 
Maximum  length  of  a  retransmission  section 
The  same,  where  voice  frequency  telegraphy  is  used 

The  maximum  length  of  a  repeater  section  for  the 
following  channels: 

I 

II  and  III 

Nominal  relative  transmit  level  at  the  output  of  the 
routing  filters 

Channel  stability  (with  one  retransmission  section) 

Maximum  gain  of  the  terminal  and  intermediate  stations 
for  the  following  channels: 

I  (with.  AGO) 

II  and  III  (with  AGC) 

I  (without  AGC) 

II  (without  AGC) 

The  input  impedance  of  the  equipment  looking  into: 

the  line 
the  station 


300  -  2,700  Hz 
0.8  Np 
A00  km 
2A0  km 


80  km  (60  km  minimum) 
A0  km  (30  km  minimum) 

+  1.5  Np  (with  re¬ 
spect  to  power) 

0.6  Np 

6.5  Np 
6.5  Np 

6.5  Np 

5.5  Np. 


800  ohms 
600  ohms. 
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The  AGC  system 


The  AGC  control  frequencies  for  the  following 
channels:  T .  c  _ a 


II  and  III: 


Station  A 
Station  B 

Station  A 
Station  B 


Electrical,  single  frequency, 
flat — slope  type. 


9  KHz 
3  KHz 


13  KHz 
22  KHz 


The  design  frequencies  for  noise  determination 

The  psophometric  value  of  the  Internal  noise 
voltage  in  the  terminal  station  channels  at  the 
0.8  neper  relative  level  point 

The  channel  nonlinearity  factor  when  the  ampli¬ 
tude  limiter  is  cut  out  (with  one  retransmission 
section) 

The  reflection  factor  of  the  input  impedance  of 
the  equipment  from  the: 

Station  end  in  a  two-wire  channel  when 
the  isolating  capacitor  in  a  range 
of  0.3  -  2.7  KHz  in  inserted 

Line  end,  with  respect  to  800  ohms 

The  *voice  frequency  ringing  frequency  via  the 
HF  channels 


8.7,  15.7  and  24.7  IOIz 


0,6  mv 


2.5  % 


2,100  Hz 


Climatic  Operational  Conditions:  At  temperatures  of  from  +10  to  +40°  C,.and  a 

relative  ambient  air  humidity  of  75%. 

Electrical  Power  Supply:  The  equipment  is  powered  from  DC  or  AC  sources,  as 

well  as  remotely,  from  DC  sources. 

Voltages: 

—  Local  electrical  power  supplies: 

Plate  220  volts  DC  +10% 

Filament  24  volts  DC  +  10% 

Mains  127/220  volts  AC- 

176  volts  DC 


—  Remote  power 
Current  and  Power  Consumption: 


l#(K»opyAOnaiwe 


'2.  Animi  jta  j~  3.  HiiKan.  m/i  |  Cctb  127,220  a.  am  4t 


ovs  OBC-3-1  ■ 

100 

670  . 

60 

OVS  OBC-3-ly 

35 

400 

44 

OVS  013C-3-2/3 

100  . 

1000  . 

110 

OVS  013C-3-2y 

35 

400 

44 

PVS  riBC-3-1 

80 

400 

44 

PVS  IlBC-3-2/3 

80 

400 

44 

[Key  to  Current  and  Power  Consumption  Table]; 

1.  Equipment; 

2.  Plate,  ma; 

3.  Filament,  ma; 

4.  126/220  volt  mains,  watts. 

Notes;  a.  The  remote  power  for  terminal  stations  (simplified) 
at  176  volts  is  180  -  200  ma,  and  185  -  200  ma  for 
intermediate  stations; 

b.  The  OVS-3-2u  stations  have  limitations  in  service 
because  of  the  presence  of  telephony  conflicting 
with  the  OVS-3-2/3  equipment. 

The  type  of  vacuum  tubes  employed:  lOZhlL  or  12ZhlL  for  the  case  where  the 

filament  battery  voltage  is  no  lower  than 
21,6  volts. 

Equipment  Complement: 

VS-3  rack:  Frame  with  the  common  rack  units  (panels  for  fuses,  intercom- 
callup  unit,  signaling,  etc.),  adapted  for  the  installation 
of  three  stations:  intermediate,  terminal,  or  both  of  them 
and  supplemental  units. 

0VS-3-1:  Complete  terminal  station  for  channel  1  with  AGC, 

0VS-3-lu:  Simplified  terminal  station  for  channel  I  without  AGC. 
OVS-3-2/3:  Complete  terminal  station  for  channels  II  and  III  with  AGC; 
OVS-3-2u:  Simplifier  terminal  station  for  channel  II  without  AGC. 
PVS-3-1:  Intermediate  station  for  channel  I  with  AGC. 

PVS-3-2/3:  Intermediate  station  for  channels  II  and  III  with  AGC. 

Supplemental  Units: 

—  Power  supply  panel  for  powering  the  equipment  from  the  127  or  220  volt  AC 
mains; 

—  The  remote  power  transmission  panel,  DP,  for  feeding  remote  power  to  ter¬ 
minal  or  intermediate  stations; 

—  The  DP  receiver  panel  for  the  reception  of  remote  power; 

—  A  panel  of  station  matching  devices,  consisting  of  three  transformers,  one 
of  which  can  be  used  as  a  balancing  transformer  in  the  low  frequency 
channel; 

—  A  line  matching  unit,  adapted  for  installation  on  a  support  [pole]; 

—  a  compander  for  noise  reduction  in  the  high  frequency  channels; 

—  DK-2.4  and  BDK-2.4  bypass  filters. 

Construction:  A  frame  of  steel  sections  for  the  installation  of  the  inter¬ 
mediate  or  terminal  stations  and  supplemental  devices.  The 
dimensions  of  the  rack  are  2,500  x  665  x  425  mm. 
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Weight 


Equipment 


Weight,  kg 


Racks:  VS-3 

75 

OVS-3-1 

90 

0VS-3-lu 

83 

OVS-3-2u 

80 

OVS-3-2/3 

140 

PVS-3-1 

90 

PVS-3-2/3 

90 

Power  supply  unit 

17 

Remote  power  transmission  panel 

12 

Remote  power  receive  panel 

12 

Station  matching  unit 

7 

The  same,  for  the  line 

5 

1  c 

View  from  the  front 
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Figure  3.3.1. 

The  placement  of  the  equipment 
in  the  rack  with  the  common  rack 
units  of  the  VS-3  equipment. 

Key: 

1.  Place  for  the  power  supply 
unit; 

2.  Place  for  the  remote  power 
supply  panel  (transmit  or 
receive) ; 

3.  Place  for  the  stations; 

4 .  Intercom-callup  unit ; 

5.  Number  dialer; 

6.  Signaling; 

7.  Blank  panel; 

8.  Jacks; 

9.  VS-3. 
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[Key  to  preceding  Figure  3.3.2,  continued]: 
29.  DK-2.4  filter:  36. 
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[Key  to  preceding  Figure  3.3.3,  continued]: 

15.  GNCh-13  [?13  KHz.  carrier  frequency  generator?];  25.  ?LF?  [?line  filter?]; 

16.  Expander;  26.  TPF  [expansion  unknown]; 

17.  PTV  [expansion  unknown];  27.  3-channel  PF  [bandpass  filter]; 
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[Key  to  preceding  Figure  3.3.4,  continued]: 

18.  LVN  [expansion  unknown] ; 

19.  RF-6.0  [ 6.0  KHz  rejection  filter]; 

20.  FVN  [expansion  unknown]. 


3.4.  The  V-3,  V-3-3  and  V-3-3s  Three-Channel  Transmission  Systems 
(The  V-3  has  been  taken  out  of  production) 

Figure  3.4.1  -  3,4.16. 

Purpose:  The  units  are  designed  for  the  following:  The  V-3  —  for  multiplexing 
copper  or  bimetal  open-wire  circuits;  V-3-3  —  for  multiplexing  cop¬ 
per,  bimetal  and  steel-open  wire  circuits;  V-3-3s  —  for  multiplexing 
steel  open  wire  circuits,  as  well  as  VTSP  1  x  4  x  1.2  and  PRPPM  1  x 
x.  4  x  1.2  type  cables  on  rural  service  telephone  networks. 

Type  of  Line  Used:  Steel,  copper,  and  bimetal  open-wire  circuits,  as  well  as 

VTSP  and  PRPPM  cables. 


Communication  System:  Two-band,  electrically  four-wire,  physically  two-wire; 


Electrical  Characteristics: 

V-3  Line  Frequency  Spectrum: 

A-B  direction  6.3  -  14.7  KHz 

B-A  direction  18.3  -  26.7  KHz 

Note:  There  is  the  option  of  organizing  two  spectra  in  the  indicated 

frequency  range  (a  main,  and  a  supplemental  one).  The  supplemental 
spectrum  is  the  inverse  of  the  main  one.  The  terminal  station  can 
operate  as  either  station  A  or  station  B. 


DapHaHibi ^HHertHMX  cneKTpoa  annapatypu 
B-3-3  h  B-3-3c,  kzu, 


2, 


.«  tiepCMMH 

I 

II 

in  | 

IV 

A  —  B 

4—16  (n) 

4—16  (o) 

4—16  (n) 

4—16  (o) 

B — A 

19—31  (n) 

19-31  (o) 

18—30  (n) 

18-30  (o) 

A-B 

B-A 


Key:  1.  Transmission  directions; 

2.  Variants  of  the  line  spectra  of  the  V-3-3  and  V-3-3s 
equipment,  KHz. 

Note:  Here,  and  in  the  following  in  similar  cases,  n  [p]  is  the 
regular  arrangement  of  the  channels  in  the  line  spectrum, 
and  o  [o]  is  the  inverse. 

The  number  of  channels  which  can  be  organized: 

Three  HF  channels 

Three  HF  channels  and  a  two-band  service 
communications  (DPS)  channel  in  the 
0.3  -  2.94  KHz  spectrum. 


V-3,  V-3-3s 
V-3-3 
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The  effectively  transmitted  passband  of  the  channels: 

V-3  300  -  3,700  Hz 

V-3-3,  V-3-3s  300  -  3,400  Hz 

*  DPS  V-3-3  300  -  1,500  Hz. 

i 

Note:  In  the  V-3  equipment,  the  frequency  conversions  in  the  A-B  transmit  direc¬ 
tion  are  accomplished  by  means  of  shifting  the  voice  frequency  spectra 

of  the  first,  second  and  third  channels  of  300  -  2,700  Hz  with  the  6.9 

and  12  KHz  carriers  (the  main  spectrum)  or  the  9,  12  and  15  KHz  carriers 
(supplemental  spectrum)  to  the  line  frequency  spectrum.  In  the  B-A 
direction,  the  voice  frequency  channel  spectra  are  shifted  by  the  27, 

24  and  21  KHz  carriers  (main  spectrum)  and  the  21,  24  and  18  KHz  (sup¬ 
plemental  spectrum)  carriers  respectively  to  the  line  frequency  spectrum. 

In  the  V-3-3  and  V-3-3s  equipment,  the  300  -  3,400  Hz  voice  frequency 
spectrum  is  converted  in  the  A-B  direction  by  the  12,  16  and  20  KHz 
carriers  with  the  formation  of  the  pre-group  (supplemental  conversion) 
in  the  12  -  24  KHz  spectrum,  which  is  then  converted  by  the  72  or  108 
KHz  frequencies,  with  the  formation  of  the  84  -  96  KHz  spectrum  (the 
regular  and  inverse  arrangement  respectively) .  In  the  third  conversion 
stage,  the  84  -  96  KHz  spectrum  is  shifted  by  the  100  KHz  frequency  to 
to  the  4-16  KHz  line  spectrum  (direction  A-B)  or  the  114  or  115  KHz 
frequency  to  the  18  —  30  KHz  or  19  -  31  KHz  line  spectrum  (direction 
B-A) . 

The  back  conversion  is  accomplished  accordingly  in  the  receive  section 
of  the  equipment. 

The  capability  of  secondary  multiplexing  of  HF  channels: 

One  of  the  telephone  channels  can  be  used  for  12 
voice  frequency  telegraphy  channels. 

One  of  the  telephone  channels  can  be  used  for  12 
voice  frequency  telegraphy  channels;  the  DPS  [two— band 
service  communications]  channel  can  be  used  for  6  voice 
frequency  telegraphy  channels. 

Instead  of  two  telephone  channels,  there  is  the  option 
of  organizing  a  broadcast  channel  by  means  of  supplement 
equipment  (AV-2/3)  via  non-ferrous  metal  circuits.  When 
multiplexing  steel  circuits,  one  of  the  telephone  channels 
can  be  used  for  12  voice  frequency  telegraphy  channels 
(the  first  channel  for  variants  I  and  ill  of  the  spectrum, 
or  the  third  channel  for  variants  II  and  IV), 

The  maximum  communications  range: 

V-3,  V-3-3  10,000  km  via  copper  and  bimetal  open-wire  circuits 

V-3-3,  150  km  via  steel  circuits  where  one  OUP  [attended 

V-3-3s  repeater  station]  is  present  as  well  as  four  NUP's 

[unattended  repeater  stations],  and  75  km  when  two  NUP's 
are  present. 


V-3 

V-3-3 

V-3-3, 
V-3-3 s 
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Note:  Because  of  the  lack  of  AGC  in  the  NUP's,  and  because  of  the 

fact  that  the  transmit  level  at  the  output  of  the  NUP’s  is  less 
than  at  the  OUP,  it  is  necessary  to  locate  the  NUP,  with  respect 
to  the  station  which  transmits  the  upper  group  of  frequencies 
(station  B)  as  follows:  with  one  NUP,  at  a  distance  of  no  more 
than  35  km;  and  with  two  NUP's,  the  first  at  30  km  and  the  second 
after  25  km. 

V-3-3  54  km  via  VTSP  1  x  4  1.2  cable,  where 

there  are  two  NUP’s 

V-3-3s-u  (simplified  station  23  km  for  a  steel  circuit  without 

without  AGC)  NUP's 

25  km  for  VTSP  1  x  4  x  1,2  cable. 

The  length  of  a  retransmission 

section  for  the  V-3,  V-3-3  2,000  km 

The  equalizable  length  of  a  repeater  section: 

V-3,  V-3-3  80  -  250  km 

V-3-3 s  10  -  40  km 

The  nominal  relative  transmit  level  at  the  output  of  the  stations : 

V-3,  V-3-3,  V-3-3s  (OUP, 

OP  [terminal  station])  +  2.0  Np 

V-3-3 s-u  (OP)  +  0.6  +  0.1  Np 

V-3,  V-3-3s  (NUP)  +  0.5  Np 

The  nominal  relative  level  of  the  channels  at  voice  frequencies: 

Transmission  in  the  four- 

wire  section  of  the  channel  -  1.5  Np 

Reception  in  the  four- 

wire  section  of  the  channel  +  0.5  Np 

Reception  and  transmission 

in  the  two-wire,  part  of 

the  channel  0.0  Np  or  -0.8  Np 

The  maximum  gain  of  the  line  amplifiers  of  the  OP  and  OUP’s  of  the  V-3 
equipment: 

A-B  direction  3.7  Np 

B-A  direction  5.5  Np 

The  minimum  permissible  level  at  the  input  to  the  receive  channel  of  the 
V-3-3  and  V-3-3s  equipment  at  31  KHz  under  the  following  weather  conditions: 

Normal  -  4.3  Np 

Severe  (rime  ice)  -  6.3  Np 

The  same  for  the  lower  group  of 

frequencies:  -  1.8  and  5.5  Np  respectively 

The  maximum  gain  of  the  NUP  of  the  , '  • 

V-3-3  and  V-3-3s  equipment  at  31  KHz  P 
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The  minimum  permissible  level  at  the  input  -  4,15  Np  (under  normal  condi- 

to  the  receive  channel  at  31  KHz  for  the  tions  with  the  option  of  increas- 

V-3-3s-u  equipment  ing  the  gain  by  2  Np  by  cutting 

out  the  pads). 


The  input  impedance  of  the  equipment  from 
the : 

Line  end: 

Station  end: 

The  voice  frequency  ring  frequency: 

.  V-3 

V-3-3 

V-3-3s 


V-3,  ohms  V-3-3,  V-3-3s 
V-3-3s-u,  ohms 
600  100,  150,  600 

600  600 


1,000/20  Hz  or  500/20  Hz,  provi¬ 
sion  is  made  for  DC  transmission 
of  the  ring  to  the  switchboard 

2,100  Hz 

3,825  Hz  (outside  the  HF  [sic] 
channel) 


Two-frequency  electromechanical 
and  supplemental  manual  control 
Two-frequency  flat  and  sloped 
type  thermo-electromechanical. 

Climatic  Conditions: 

The  V-3,  V-3-3  and  V-3-3s  COP,  OUP)  equipment  can  operate  in  temperatures  of 
from  +10  to  +40°  C  and  a  relative  ambient  air  humidity  of  80%.  The  V-3-3  and 
V-3-3s  (NUP)  equipment  can  operate  in  temperatures  of  from  -10  to  +40°  C  and 
a  relative  ambient  air  humidity  of  up  to  98%. 

Electrical  Power  Supply: 

Voltages: 

The  V-3  is  powered  from  the  127/220  volt  AC  mains  or  with  direct  current; 

Plate:  206  volts  regulated  or  220  volts  unregulated; 

Filament:  21.2  volts  regulated  or  24  volts  unregulated. 

The  V-3-3  is  powered  from  the  127/220  volt  AC  mains  or  with  direct  current 
at  21.2  or  24  volts. 

The  V-3-3 s  is  powered  from  the  127/220  volt  AC  mains  or  with  direct  current 
at  24  or  60  volts. 

The  V-3-3  and  V-3-3s  NUP  [unattended  repeater]  (is  powered  remotely),  with 
DC  at  80  volts  from  19/80  volt  inverter,  installed  at  the  terminal  stations 
instead  of  the  19  +  2%  voltage  regulators  and  the  DP  [remote  power]  trans¬ 
mission  board.  The  input  voltage  to  the  NUP  amounts  to  40  volts. 


The  AGC  system: 

V-3 

V-3-3,  V-3-3s 
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Current  and  Power  Consumption 


Plate, 

amps 

Filament 

,  amps 

Mains 

127/220 

Equipment 

206  v. 

220  v.  21.2  v. 

24  v. 

0V-3  (single  rack) 

Signaling 

0.22 

0.22 

4.7 

6.3 

0. 2-1.0 

350  VA 

0V-3  (two-rack) 

Signaling 

0.25 

0.25 

5.6 

7.2 

0. 2-1.0 

350  VA 

PV-3 

Signaling 

0,18 

0.18 

3.5 

4.7 

0.1-0. 9 

300  watts 

OV-3-3  Tsv  [nonferrous  metals] 

- 

- 

1.46 

1.46 

50  watts 

OV-3-3  St  [steel]  with  remote 
power  transmission 

— 

— 

2.1 

2.1 

75  watts 

PV-3-3 

- 

- 

1.9 

1.9 

66  watts 

PV-3-3,  with  remote  power 
transmission 

wm 

2,3 

2.3 

80  watts 

OV-3-3s 

«■» 

- 

1.7 

1.7 

50  watts 

OV-3-3 s-u 

- 

- 

0.9 

0.9 

25  watts 

NUP  V-3-3  (or  V-3-3s) 

40  ma 

from  80 

volts  DC . 

Equipment  Complement: 

OV-3  (two-rack).  It  is  housed  in  two  racks:  a  group  equipment  rack,  SGO,  and 
an  individual  equipment  rack,  SIO, 

OV-3  (single  rack).  It  is  housed  in  one  rack.  The  group  and  individual 
equipment  are  mounted  on  both  sides  of  the  frame. 

PV-3.  It  is  housed  in  one  rack. 

Supplemental  components  for  the  V— 3.  The  DK— 2.8  and  DK— 5.7  filters,  as  well 
as  the  BDK-2.8  and  BDK-5.7  balancing  filters,  by  means  of  which  the  voice 
frequency  channels,  facsimile  or  broadcast  channels  are  formed}  the  550:140 
line  matching  transformer  and  the  PIEL-3  instrument. 

OV-3-3  Tsv.  Terminal  station  for  multiplexing  nonferrous  metal  circuits,  and 
housed  in  a  rack  2,600  mm  high,  in  which  two  terminal  stations  and  the  DPS 
[two-band  service  communications]  channel  equipment  can  be  mounted.  Included 
in  the  station  complement  are:  the  power  supply  unit  for  converting  the  127/ 
/220  volts  AC  to  24  volts  DC;  the  matching  autotransformer,  AT,  for  matching 
the  600  ohm  input  impedance  of  the  equipment  to  cable  or  steel  circuits 
(100,  150  ohms  and  800  ohms  respectively);  the  filter  equalizer,  FV,  of  the 
VUS-12  for  compensating  for  the  amplitude-frequency  distortion  in  a  range 
of  up  to  31  KHz;  the  P-321  instrument  case. 

Note:  Not  included  in  the  station  complement  is  the  DPS  equipment  and  the 
companders  (stipulated  when  ordering) • 


OV-3-3  St.  Terminal  station  for  multiplexing  steel  circuits  with  a  layout 
similar  to  that  of  the  OV-3-3  Tsv,  Included  in  the  station  complement  are: 
the  power  supply;  autotransformer;  companders  and  the  P-321  instrument. 

The  FV  VUS-12  filter-equalizer  and  DPS  equipment  is  not  included  in  the 
station  equipment  complement. 

PV-3-3.  Universal  amplifier  station  for  multiplexing  steel  circuits  or  cir¬ 
cuits  of  nonferrous  metals.  Included  in  the  station  complement  are:  power 
supply  unit,  autotransformer,  FV  VUS-12  filter-equalizer,  the  UF-18  and 
UF-30  narrow  band  filters  for  working  in  the  different  variants  of  the  line 
spectrum,  and  the  P-321  instrument.  The  DPS  equipment  is  not  included  in 
the  station  complement  (stipulated  when  ordering). 

.NUP  V-3-3.  An  unattended  repeater  station  for  the  V-3-3  and  V-3-3s  systems. 
Included  in  the  NUP  complement  are:  equipment  for  remote  power  transmission 
and  a  remote  power  voltage  inverter,  which  are  installed  at  the  attended 
stations. 

Supplemental  devices  for  the  V-3-3.  The  OV-3-3  RTsv  is  a  complex  of  blocks 
for  expanding  the  terminal  station  for  nonferrous  metal  circuits.  It  is 
put  together  as  a  set  just  as  the  OV-3-3  Tsv,  but  without  the  P-321  instru¬ 
ment  and  the  generator  equipment. 

OV-3-3RSt  is  a  complex  of  expander  blocks  for  the  terminal  station  for  steel 
circuits.  It  is  put  together  as  a  set  just  as  the  OV-3-3  St,  but  without 
the  P-321  insturment  and  the  generator  equipment. 

PV-3-3R  is  a  complex  for  expanding  the  intermediate  station.  It  is  put  to¬ 
gether  as  a  set  just  as  the  PV-3— 3,  but  without  the  P—321  instrument. 

DPS  is  equipment  for  two-band  service  communications,  and  is  installed  at 
attended  stations  (one  DPS  set  at  a  terminal  station,  and  two  at  an  inter¬ 
mediate  station. 

DPS-PP  is  a  device  for  parallel  connection  to  a  PV-12  bypass  channel  at  points 
where  there  are  three-channel  system  HF  amplifiers.  It  is  installed  in  the 
PV-12  racks. 

Equipment  for  organizing  broadcast  program  transmission:  the  VO  (broadcast 
equipment)  and  GN— V  (broadcast  generator)  blocks. 

Line  matching  devices,  LSU. 

Compander  block  for  installation  at  terminal  stations  where  necessary. 

Block  of  DK-3.2  filters  for  separating  the  three-channel  system  signals  and 
the  voice  frequencies,  as  well  as  for  the  organization  of  a  DPS  channel. 

OV-3-3 s.  Terminal  station  for  multiplexing  steel  circuits  and  VTSP  and  PRPPM 
cables.  Two  stations  can  be  installed  in  a  rack. 

OV-3-3sr.  A  complex  of  blocks  for  expanding  an  OV-3-3s  terminal  station. 

OV-3-3 s-u.  Simplified  terminal  station  (without  AGC) .  Two  stations  can  be 
installed  in  a  rack. 

OV— 3— 3s— ur.  A  complex  of  blocks  for  expanding  an  OV— 3— 3s— u  terminal  station. 

Construction: 

V-3.  They  are  housed  in  standard  racks  with  the  blocks  filling  both  sides. 

The  dimensions  of  the  racks  are  2,500  x  650  x  410  mm. 

V-3-3,  V-3-3 s.  They  are  housed  in  racks  of  lightweight  metal  frames,  which, 
with  facing  sheets,  take  the  form  of  cabinets  for  the  V-3-3  equipment,  with 
dimensions  of  2,600  x  650  x  250  mm  without  the  front  wall.  The  dimensions 
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of  the  V-3-3s  are  2,150  x  650  x  250  mm.  The  bases  for  mounting  and  connec¬ 
ting  the  equipment  blocks  Into  the  circuitry  are  installed  from  the  front 
side  of  the  cabinet.  The  electrical  connection  of  the  blocks  to  the  bases 
is  made  by  means  of  plug  connectors.  (Each  plug  connector  has  8  connections). 

NUP  V-3-3  (or  V-3-3s) .  They  are  housed  in  a  rectangular  metal  box  with  dimen¬ 
sions  of  335  x  295  x  560  mm,  and  intended  for  installation  in  heated  and  un¬ 
heated  rooms.  The  NUP  housing  is  made  with  a  rubber  seal  for  protecting  the 
NUP  equipment  against  the  intrusion  of  moisture.  The  NUP  is  secured  to  the 
wall  with  brackets. 

Weight  and  Cost 


Equipment _ _ _  Weight,  kg  Cost,  rubles 


0V-3  (single  rack  type) 

350 

3,200 

OV-3  (two-rack  type) 

400 

3,200 

PV-3 

400 

2,300 

V-3  power  supply  unit 

r 

79 

OV-3-3  Tsv  for  one  system,  without 

the  supplemental  units 

130 

2,776 

OV-3-3  St  for  one  system,  without 

the  supplemental  units 

130 

2,930 

OV-3-3r  Tsv  for  one  system 

45 

2,275 

OV-3-3r  St  for  one  system 

49 

2,467 

PV-3-3  for  one  system 

132 

2,377 

PV-3-3r  for  one  system 

54 

2,118 

NUP  V-3-3  (V-3-3 s) 

20 

1,500 

DPS 

8 

453 

DPS-PP 

16 

537 

Compander  for  the  OV-3-3 

1.2 

82 

DK-3.2  filter  block  for  the  V-3-3 

3.5 

64 

Figure  3.4.1.  Block  diagram  of  the  intermediate  attended  station  of  the 
V-3-3  equipment. 
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[Key  to  Figure  3,4.1.]: 

1.  RUS  [?gain  control?]; 

2.  PLV  [expansion  unknown]; 

3.  D-31  filter; 

4 .  ARP  [ expansion  unknown] ; 

5.  BUS  [?balancing  amplifier?]; 

6.  RN-V  [expansion  unknown]; 

7.  Receive  amplifier; 

8.  Pad; 

9.  VUS-12  filter-equalizer; 

10.  D-32d  filter; 

11.  MPB  [expansion  unknown]; 

12.  UPr  P  [  flat  type  of  control  unit]; 

13.  Upr  N  [slope  type  control  unit]; 

14.  UPKCh  [?control  channel  receiver  control  unit?] 

15.  31  (or  30)  KHz  narrow  band  filter; 

16.  STr  [matching  transformer]; 

17.  AT  [autotransformer]; 

18.  Matching  transformer; 

19.  TUF  [unknown  type  of  narrow  band  filter]; 

20.  16  KHz  narrow  band  filter; 

21.  UPKCh; 

22.  Receive  amplifier; 

23.  RN-N  [expansion  unknown] ; 

24.  Correcting  network; 

25.  PLVD  [expansion  unknown]; 

26.  RRU  [expansion  unknown]; 

27.  D-17.0  [KHz]  filter. 

[Key  to  Figure  3.4.2]: 

1.  Fuse  panel; 

2.  Ballast  resistor  panel; 

3.  Power  supply  unit; 

4.  Voice  frequency  ring  receiver  1  panel; 

5.  The  same,  No.  2; 

6.  The  same.  No.  3; 

7.  Low  frequency  amplifier  panel; 

8.  The  same.  No.  2; 

9.  The  same.  No.  3; 

10.  NM-5-47  neper  meter; 

11.  Signaling  panel; 

12.  Monitor  and  test  unit  block; 

13.  Two-wire  intercom-callup  unit  block; 

14.  Four-wire  intercom-callup  unit  block; 

15.  Jack  panel  for  four  wire  connections; 

16.  Channel  jack  panel; 

17.  Junction  line  jack  panel; 

18.  Blank  panel; 

19.  Voice  frequency  ringing  generator  panel; 
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Figure  3*4.2.  The  placement  of  the  equipment  in  rack  one  of  the  0V-3 
(SIO)  [individual  equipment  rack]  three-channel  system 
terminal  station  of  the  V-3  equipment. 

Key  [continued]: 


20.  Channel  1  modulator  panel;  25.  Channel  2  demodulator  panel; 

21.  Channel  2  modulator  panel;  26.  Channel  3  demodulator  panel. 

22.  Channel  3  modulator  panel; 

23.  Limiter  panel; 

24.  Channel  I  demodulator  panel; 
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Figure  3.4.3.  The  placement  of  the  equipment  in  rack  two  of  the  OV-3 

(SGO)  [group  equipment  rack]  three-channel  system  terminal 
station  of  the  V-3  equipment. 

Key:  1.  Blank  panel; 

2.  Panel  of  DK-16  routing  filters; 

3.  Carrier  frequency  generator  panel; 

4.  33  KHz  amplifier  panel; 

5.  Group  modulator  panel; 

6.  Group  transmit  amplifier  panel; 
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[Key  to  Figure  3.4.3,  continued]: 

7.  Standby  group  amplifier  panel; 

8.  Group  receive  amplifier  panel; 

9.  Direction  A  control  frequency  receiver  panel; 

10.  Phantom  line  adjuster  panel; 

11.  50  Hz  generator  panel; 

12.  OV-3  (SGO) ; 

13.  Panel  of  input  terminal  blocks; 

14.  Panel  of  compensation  circuits; 

15.  BDK-5.7  filter  panel; 

16.  BDK-2.8  filter  panel; 

17.  K-5.7  filter  panel; 

18.  D-5.7  filter  panel; 

19.  D-2.8  filter  panel; 

20.  Desk. 

[Key  to  Figure  3.4.4]: 

1.  Power  supply  buses; 

2.  Fuse  panel; 

3.  Power  supply  unit  panel; 

4.  Low  frequency  amplifier  panel; 

5.  Control  frequency  receive  panel  (direction  A); 

6.  Phantom  line  adjustment  panel; 

7.  Neper  meter; 

8.  Signaling  panel; 

9.  M/T  [expansion  unknown]; 

10.  Monitor  and  test  unit  block; 

11.  Two-wire  intercom-callup  unit  block; 

12.  Four-wire  intercom-callup  unit  block; 

13.  Four-wire  connecting  jacks; 

14.  Channel  jacks; 

15.  Junction  line  jacks; 

16.  Carrier  frequency  generator  panel; 

17.  Panel  of  the  group  amplifier  for  receive; 

18.  Panel  of  the  standby  group  amplifier; 

19.  Panel  of  the  group  amplifier  for  transmit; 

20.  33  KHz  amplifier  and  50  Hz  generator  panel; 

21.  Group  modulator  panel; 

22.  Voice  frequency  ringing  generator  panel; 

23.  Input  terminal  blocks,  ballast  resistors  and  compensation  circuit 

24.  Place  for  the  installation  of  a  transparent  panel. 
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Figure  3.4.4.  The  placement  of  the  equipment  in  the  OV-3  (single  rack 
variant)  three-channel  system  terminal  station  of  the 
V-3  equipment. 

[Key  on  preceding  page] 
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Figure  3 .4 .5.  The  placement  of  the  equipment  in  the  PV-3  intermediate 
station  of  the  V-3  equipment. 

Key:  1.  Fuse  panel; 

2.  Ballast  resistor  panel; 

3.  Power  supply  unit; 

4.  Control  frequency  receiver  panel  (direction  B); 
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[Key  to  Figure  3,4.5,  continued]? 

5.  Phantom  line  adjustment  panel  (direction  B); 

6.  Panel  of  control  frequency  receivers  (direction  A) 

7.  Phantom  line  adjustment  panel  (direction  A) 

8.  Two-wire  intercom-callup  unit  block; 

9.  Line  jack  panel; 

10.  Junction  line  jack  panel; 

11.  Transformer  panel; 

12.  50  Hz  generator  panel; 

13.  Group  amplifier  panel  (direction  B); 

14.  Standby  group  amplifier  panel; 

15.  Group  amplifier  panel  (direction  A); 

16.  DK-2,8  filter  panel  (direction  A); 

17.  Panel  of  input  terminal  blocks; 

18.  Panel  of  compensation  circuits; 

19.  BDK  5.7  filter  panel  (direction  B); 

20.  BDK-2.8  filter  panel  (direction  B); 

21.  BDK-5.7  filter  panel  (direction  A); 

22.  BDK-2.8  filter  panel  (direction  A); 

23.  DK-2.8  filter  panel  (direction  B); 

24.  D-5.7  filter  panel  (direction  B); 

25.  K-5.7  filter  panel  (direction  B); 

26.  D-30  filter  panel; 

27.  DK-16.4  filter  panel; 

28.  K-5.7  filter  panel; 

[Key  to  Figure  3.4.6]: 

1.  TU2  [Expansion  unknown]; 

2.  Limiter; 

3.  First  channel; 

4.  Third  channel; 

5.  Transmitter; 

6.  Transmit  amplifier; 

7.  GN  [’carrier  generator?]; 

8.  D-16.4  filter; 

9 .  IKCh  [ expansion  unknown] ; 

10.  KG  [?crystal  oscillator?]; 

11.  F-33  filter; 

12.  33  KHz  amplifier; 

13.  TV  [expansion  unknown]; 

14.  Differential  system; 

15.  BK  [balancing  network]; 

16.  PrNr  [unknown  type  of  receiver]; 

17.  AGC  receiver; 

18.  50  Hz  generator; 

19.  TK  [? telephony  channel?]; 

20.  TU3  [expansion  unknown]; 

21.  The  individual  equipment  for  three  channels; 

22.  Low  frequency  amplifier; 
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Figure  3.4.7.  Block  diagram  of  terminal  station  B  of  the  V-3  equipment. 


1.  Transmit; 

26.  TK  [?telephony  channel?] 

2.  TU2  [expansion  unknown]; 

27 .  Balance; 

3.  Limiter; 

28.  U-33  filter; 

4.  First  channel; 

29.  F-33  filter; 

5.  Transmit  unit; 

30.  K-5.7  filter; 

6 .  Third  channel ; 

31.  D-5.7  filter; 

7.  Gr  Pr  [? group  converter?]; 

32.  [?receive  amplifier?]; 

8.  Transmit  amplifier;  33.  Phantom  line  adjuster; 

9.  K-16.4  filter;  34.  50  Hz  generator; 

10.  IKCh  [?control  frequency  meter?];  35.  D-16.5  filter. 

11.  Generator; 

12.  Amplifier; 

13.  DS  [differential  system]; 

14.  TV  [expansion  unknown]; 

15.  BK  [balancing  network]; 

16.  Pr  NR  [expansion  unknown]; 

17.  AGC  receiver; 

18.  Receive; 

19.  TU  [expansion  unknown]; 

20.  Low  frequency  amplifier; 

21.  First  channel; 

22.  Receive  unit; 

23.  Individual  equipment  of  three 
channels; 

24.  Group  equipment; 

25.  Line  filters  and  balancing 
[network]; 
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Figure  3.4.8.  Block  diagram  of  the  intermediate  station  of  the 
V-3  equipment. 

Key:  1.  D-16.4  filter; 

2.  Phantom  line  adjuster; 

3.  Group  amplifier; 

4.  50  Hz  generator; 

5.  AGC  receiver; 

6.  Pr.  NR  [expansion  unknown]; 


Figure  3.4.9.  Equipment  placement  in 
the  terminal  station  rack  of  the  V-3-3 
equipment  (for  one  system) . 

Keyj  1.  Power  supply  unit; 

2.  Signaling; 

3.  Remote  power  transmit  unit; 

4.  Remote  power  supply; 

5.  DK-17.0  filter; 

6.  GP  [?group  converter?]; 

7.  RU  [?gain  control?]; 

8.  Automatic  gain  control; 

9.  Line  amplifier; 

10.  Modulator  1; 

11.  K-R  [expansion  unknown] ; 

12.  Differential  system; 

13.  UPDPS  [unknown  type  of  two- 
band  service  communications 
unit ] ; 

14.  DSDPS  [Two-band  service 
communications  unit  differ¬ 
ential  system??] 
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[Key  to  Figure  3.4.9,  continued]; 

15.  Intercom-callup  unit; 

16.  Measurements; 

17.  VO  [broadcast  unit]; 

18.  GNi  [Tcarrier  generator  1?]; 

19.  gn2; 

20.  GNDPS  [? two-band  service  communi¬ 
cations  carrier  generator?]; 

21.  GN-V  [broadcast  generator]. 

Figure  3.4.10.  The  equipment  placement 
in  the  V-3-3  equipment  intermediate 
station  rack  (for  one  system) . 

Key:  1.  Power  supply  unit; 

2.  Signaling; 

3.  Remote  power  transmit  unit; 

4.  FV  VUS-12  [VUS-12  (auxiliary 
amplifier)  filter-equalizer]; 

5.  DK-3.2  filter; 

6.  ATr  [?autotransformer?] ; 

7.  DP  [remote  power  unit]; 

8.  DK-17.0  filter; 

9.  RU  [?level  control?]; 

10.  ARU  [automatic  gain  control, 
AGC] ; 

11.  LUS-A  ["A"  line  amplifier]; 

12.  LUS-B  ["B“  line  amplifier]; 

13.  DK-17.0  filter; 

14..  DSDPS-  [?two-band  service 
communications  unit  remote 
signaling?] ; 

15.  UPDPS  [expansion  unknown]; 

16.  DSDPS; 

17.  GnDPS  [ ? two-band  service 
communications  generator ? ] ; 

18.  PVU  [intercom-callup  unit]; 

19.  Meter. 
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Figure  3.4.11.  The  placement  of  the  equipment  in  the  sets  of  expander 
blocks  for  the  OV-3-3  and  PV-3-3  stations. 

Key:  1.  Differential  system;  .  .  0<.„„o9l 

2.  DSDPS  [?remote  signaling  for  the  two-band  service  communications.] 

3.  UPDPS  [expansion  unknown] ; 

4.  M-I  [modulator  I]; 

5.  K-R  [expansion  unknown]; 

6.  GP  [?group  converter?]; 

7.  RU  [?level  control?]; 

8.  Automatic  gain  control; 

9.  Line  amplifier; 

10.  PU  [? transmit  unit?]; 

11.  Signaling; 

12.  Remote  power  transmit  unit; 

13.  Remote  power  supply 

14.  DSDPS; 

15.  UPDPS; 

16.  DSDPS; 

17.  "Bu  line  amplifier; 

18.  DK-17.0  filter; 

19.  " A'*  line  amplifier; 

20.  VUS-12  filter-equalizer; 

21.  Set  of  expander  blocks  for  the  OV-3-3  (or  0V-3-3-RST)  station; 

22.  Set  of  expander  blocks  for  the  PV-3-3  (or  PV-3-3-R)  station. 
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Figure  3.4.12.  Block  diagram  of  the  terminal  station  of  the  V-3-3 
equipment; 

Key:  1.  Pad; 

2.  IM  [unknown  type  of  modulator]; 

3.  FV  [filter — equalizer]; 

4.  PF  [bandpass  filter]; 

5.  GTV  [voice  frequency  ring 
generator] ; 

6.  VUS-II  [auxiliary  amplifier 

station  II] ;  . 

7.  D-33  filter; 

8.  [?expander?j ; 

9.  PTNV  [voice  frequency  dial- 
-ring  receiver] ; 

10.  Differential  system; 

11.  Low  frequency  amplifier; 

12.  Channel  II 

13.  Channel  III; 

14.  ID  [unknown  type  of  detector]; 

15.  KK  [correcting  network]; 

16.  UGD  [unknown  type  of  amplifier]; 

17.  Broadcast; 

18.  Reference  current; 

19.  MPB  [expansion  unknown]; 

20.  PLVD  [expansion  unknown]; 

21.  PLV  expansion  unknown]; 

22.  Pad; 

23.  FNCh  [low  pass  filter]; 

24.  RUS  [?level  control?] . 
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Figure  3.4.13.  Block,  diagram  of  an  intermediate  unattended  station  of  the 
V-3-3  (or  V-3-3s)  equipment. 

Key:  1.  RU  [?gain  control?] ; 

2.  PLV  [expansion  unknown]; 

3.  RN-V  [expansion  unknown]; 

4.  Unknown  type  of  line  amplifier; 

5.  K-17.0  filter; 

6.  Correcting  network; 

7.  D-17.0  filter; 

8.  PUs-0  [unknown  type  of  amplifier]; 

9 .  RN-N  [ expansion  unknown] ; 

10.  PLV. 
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.ow  pass  filter; 

,ow  frequency  amplifier; 
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Figure  3.4,16, 

The  placement  of  the  equipment  in  the 
terminal  rack  of  the  V-3-3s  station,  for 
one  system. 

Key: 

1.  Power  supply  unit; 

2.  MB"  generator; 

3.  Input  equipment  (broadcasting); 

4.  GP-1  [? group  converter  1?J; 

5.  Line  amplifier; 

6.  Receiver; 

7.  DK-3.24  filter; 

8.  Pr  S?  [expansion  unknown]; 

9.  Per  SK  [?matching  network  transmit  unit?]; 

10.  Limiter,  suppression  filter; 

11.  Modulator  I; 

12.  Intercom-callup  unit,  meter; 

13.  Compressors; 

14.  Gni  [?generator  1?}; 

15.  DS  [differential  system]. 


3.5.  The  BTO-3/4,  BO-3  and  BO-3-2  Three-Channel  Transmission  System 
(Manufactured  in  the  Hungarian  People's  Republic) 

Figures  3.5.1  -  3.5.6. 

Purpose:  Intended  for  multiplexing  open-wire  communications  lines.  Supplied 
at  the  present  time  is  the  BO-3-2  equipment,  which  is  the  modernized 
variant  of  the  BTO-3/4  and  BO-3  equipment. 
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Type  of  Line  Used;  Openi-wire  copper  or  bimetal  circuits,  as  well  as  open-wire 

steel  circuits  for  the  BO-3-2  system,  which  can  be  employed 
on  both  nonferrous  metal  circuits  and  on  steel  circuits. 

The  Communications  System:  Two— band,  electrically  four-wire,  physically 

two-wire. 

Electrical  Characteristics: 

Line  Spectrum 
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A 

L) 

c 

D 

Te^djoinue  (nanparuienHC 

2. To  >ko  (nanpaMt‘H»:e  B — A) 

3  #Te-ierp;.(})Hue  (unnpacuieHHe 
/  -  A—L>  ) 

^  To  >Ke  (iwnparurcnKe  B—A) 

4-16  (n) 

19—31  (n) 

3.18- 3,02 

18.18— 18,62 

4-1 G  (o) 

18—30  (o) 

3.18- 3,62 

18.18— 18,62 

4 — 16  (o) 

IS — 30  (-.!) 
3,18 — 3,62 

30,38—30,82 

4—16  (n) 

19-31  (o) 
3,18-3,62 

30,38-30,82 

npimeiaHMe.  flp/.Moe  nojoaceiwe  kbho.iob  —  n,  oOprruoc  —  o. 


Key:  1.  Telephone  (A-B  direction); 

2.  The  same  (B-A  direction); 

3.  Telegraph  (A-B  direction); 

4.  The  same  (B-A  direction); 

5.  Variants  of  the  equipment  line  spectra,  KHz. 

Note:  The  standard  position  of  the  channels  is  indicated  by  a  n  [p] , 
and  the  inverse  by  o. 

BTO-3/4;  BO-3;  BO-3-2 

3  3 

4  3  or  4  at  a  tele¬ 
graph  speed  of  75 
or  50  bauds  res¬ 
pectively 
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Number  of  channels  which  can  be  organized 

Telephone  channels 
Telegraphy  channels 


BTO-3/4;  BO-3 

Effectively  transmitted  passband 
of  the  channels: 

Telephone  channels  300-3,400  Hz 

Telegraph  channels  380-820  Hz  (carrier 

frequencies  of  420, 
540,  660  and  780  Hz) 


BO- 3-2 


300-3,400  Hz 
380-820  Hz  (carrier 
frequencies  of  420, 
600  and  780  Hz). 


Note:  In  the  BTO-3/4,  BO-3  and  B0-3-2  equipment,  just  as  in  the  domestic 

V-3-3  and  V-3-3s  equipment,  the  frequency  conversion  circuitry  is  based 
on  preliminary  group  modulation.  The  300  -  3,400  Hz  voice  frequency 
spectrum  is  converted  in  the  transmit  channel  using  individual  frequen¬ 
cies  of  12,  16  and  20  KHz  with  the  formation  of  the  pre-group  in  the 
12  -  24  KHz  spectrum. 


The  12  -  24  KHz  pre-group  is  converted  using  frequencies  of  72  or  108  KHz 
with  the  formation  of  an  84  -  96  KHz  spectrum  (regular  or  inverse  con¬ 
figuration  respectively).  In  the  third  conversion  stage,  the  84  -  96  KHz 
spectrum  is  converted  by  a  100  KHz  frequency  to  derive  the  4  -  16  KHz 
(A  -  B)  line  spectrum,  or  frequencies  of  114  and  115  KHz  to  derive  the 
18  -  30  KHz  and  19  -  31  KHz  (B  -  A)  line  spectra  respectively.  The  back 
conversion  is  carried  out  in  a  corresponding  manner  in  the  receive  part 
of  the  equipment. 


Secondary  multiplexing  capability:  One  of  the  telephone  channels  can  be 

used  for  12  voice  frequency  telegraphy 
channels.  Instead  of  two  telephone 
channels,  a  broadcast  channel  can  be 
organized  by  means  of  the  supplemental 
equipment  (AV-2/3). 


The  maximum  communications  range  using 
non  ferrous  metal  circuits 

The  length  of  a  retransmission  section 

The  length  of  a  repeater  section  which  can 
be  equalized 


10,000  km 
2,000  km 

80  -  250  km 


The  maximum  communications  range  over  steel 
circuits  using  the  BO-3-2  equipment 


The  nominal  relative  transmit  level  at  the 
output  of  the  stations: 

Terminal  and  attended  repeater  stations 
The  BO-3-3  unattended  repeater  station 


150  tan  under  "winter-dry"  and 
"20  mm  rime  ice"  conditions 
when  there  is  one  OUP  and  four 
NUP’s;  50  km  between  terminal 
stations  without  an  OUP  and 
NUP;  100  km  where  one  OUP  is 
present . 


+2.0  +  0.1  Np 
+0.5  Np. 
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The  nominal  relative  levels  of  the  channels 
with  respect  to  the  voice  frequencies; 

Transmission  in  the  4-wire  section  of  a  channel 
Reception  in  the  4-wire  section  of  a  channel 
Reception  and  transmission  in  the  two-wire 
section  of  a  channel 

The  maximum  attenuation  of  a  repeater  section  which 
can  be  compensated  by  the  OP  [terminal  station]  or 
OUP  [attended  repeater]  at  a  frequency  of  31  KHz 

The  maximum  gain  of  the  BO-3-2  HUP  at  a  frequency 
of  31  KHz 

The  input  impedance  looking  into  the  line  of  the: 

OP  and  OUP  equipments 

For  ferrous  metal  circuits 
For  steel  circuits 

The  BO-3-2  NUP  equipment 

The  input  impedance  of  the  OP,  OUP  and  NUP  equip¬ 
ment  looking  into  the  stations 


-1.5  Np 
+0.5  Np 

0.0  Np  or  -0.8  Np 

7.5  Np 
4.0  Np 

600  ohms 
800  ohms 

800  ohms 

600  ohms 


The  AGC  system 


Electromechanical  and 
supplemental  manual  control 


The  AGC  control  frequencies: 
A  -  B  direction 
B  -  A  direction 


16.11  KHz 

31.11  KHz 


The  monitor  and  measurement  frequency: 

A  -  B  direction  3.81  KHz 

B  -  A  direction  17.81  KHz 

3,825  Hz 
2,100  Hz 

2,100  Hz  or  3,825  Hz 
(Changeover  made  by 
resoldering) . 

The  Climatic  Operational  Conditions: 


The  voice  frequency  ring  frequency: 
BTO-3/4 
BO-3 

BO-3-2  . 


Temperatures  of  from  +10  to  +35°  C  and  a  relative  ambient  air  humidity  of 
80  %  for  0P*s  and  OUP's;  temperatures  of  from  +5  to  +40°  C  and  a  relative 
humidity  of  80%  at  20°  C  for  a  VUS  [auxiliary  amplifier  station].  A  short 
term  exposure  of  the  equipment  (24  hours)  to  conditions  where  the  relative 
humidity  is  95%  at  25°  C  is  permitted. 

Electrical  Power  Supply: 

Voltages:  BO-3/4  —  From  the  110/220  volt  AC  mains  or  from  a  DC  source 

Plate:  130  volts  or  220  volts 
Filament:  21.2  volts  or  24  volts. 
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BO-3;  BO-3-2:  From  the  110,  127  or  220  volt  AC  mains,  or  from  a  DC 
source: 

21.2  volts  +  3%  or  24  volts  +  10%  (the  equipment  uses 
transistors. 

BO-3-2  NUP  is  powered  remotely  40  volts  +  10%  (the  voltage  at  the 

output  of  the  remote  power  block 
is  50  -  90  volts) . 

Note:  A  provision  is  made  in  the  power  supply . blocks  of  the  BO-3-2 

equipment  for  automatically  switching  the  equipment  power  over 
to  a  storage  battery  when  the  AC  mains  voltage  is  lost. 

Current  and  Power  Consumption 

Equipment 

BTO-3/4,  terminal 
The  same,  repeater 
BO-3,  terminal 
The  same,  repeater 
BO-3-2,  terminal,  for  one  system 
The  same,  for  two  systems 
The  same,  for  one  system  with 
remote  power  in  one  direction 
The  same,  for  one  system,  with 
remote  power  in  two  directions 
The  same,  for  two  systems,  with 
remote  power  in  four  direction 
NUP  BO-3-2,  remote  power _ 

Equipment  Complement: 

BO-3/4.  Terminal  station  with  telegraph  equipment.  Terminal  station  for 

two  systems  without  telegraph  equipment.  Small  size  terminal  sta- 
station  for  one  system  without  telegraph  equipment. 

Amplifier  station  for  two  systems. 

Small  size  amplifier  station  for  one  system. 

B0-3.  Terminal  station  for  one  or  two  systems  with  telegraph  equipment. 
Amplifier  station  for  one  or  two  systems. 

SO- 3— 2,  Terminal  station  without  the  remote  power  supply  unit,  and  with 

companders,  is  supplied  with  the  equipment  for  six  telephone  chan¬ 
nels.  The  type  BO-3-2  terminal  station  comes  with  the  wiring  for 
six  telephone  channels,  without  the  remote  power  supply,  with  com¬ 
panders,  the  DK-3.0  balancing  filter  and  a  balancing  transformer. 

(It  is  supplied  with  the  equipment  for  three  telephone  channels.) 

The  type  BQ-3-3T  terminal  station  with  the  wiring  for  three  telephone 
and  three  telegraph  channels  (75  bauds)  comes  with  the  remote  power 
supply,  companders,  DK-3.0  balancing  filter  and  balancing  transformer. 
The  station  can  be  supplied  with  the  equipment  for  telegraph  channels, 


Filament,  amps  Plate,  amps 
21.2  v  24  v  130/220  v 


2.8 

1.4 


2.8 

1.4 


0.36 

0.14 


220  volts  AC 
VA  (watts) 

170 

80 


1.3 
2.6 

1.5 

1.7 

3.4 
n. «» 


1.0 

1.5 

1.0 

1.0 

1.5 


95 

150 

105 

112 

200 
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with  or  without  the  remote  power  supply  unit. 

The  type  B0-3-4T  terminal  station  for  four  telegraph  channels 
(50  bauds).  The  station  can  be  supplied  with  the  same  equipment 
complement  as  the  BO-3-3T,  but  without  the  balancing  filter  and 
the  transformer,  which  can  be  ordered  separately. 

The  BO-3-2  intermediate  station  with  the  wiring  for  two  systems,  with  the 
remote  power  supply  equipment  for  powering  the  NUP*s,  The  station  can  be  . 
supplied  for  two  systems  or  one  system,  with  one  or  two  remote  power  supply 
sets,  or  without  them.  When  the  station  is  supplied  for  one  system,  it  is 
also  complemented  with  two  DK-3.0  balancing  filters  and  two  voice  frequency 
transformers. 

When  the  station  is  supplied  for  two  systems,  also  supplied  with  it  is  the 
requisite  number  of  balancing  filters  and  transformers  specified  in  the 
order. 

The  NBO-3-2  unattended  intermediate  station  for  steel  circuits,  with  a  remote 
power  supply  option.  The  NBO-3-2  station  is  supplied  in  two  models:  a  room 
model,  mounted  on  the  walls  of  unheated  rooms,  and  a  pole  model,  mounted 
on  poles. 

The  stations  are  supplied  with  the  wiring  for  two  systems  and  with  the 
blocks  for  one  system.  The  set  of  spare  parts  for  the  BO-3-2  stations  is 
supplied  for  every  20  stations  on  special  order. 

Construction: 

BO-3/4:  The  terminal  and  amplifier  stations  are  housed  in  racks  made  of 

sectional  steel  with  dimensions  of  2,735  x  680  x  220  mm;  the  small 
size  terminal  stations  are  mounted  in  racks,  the  dimensions  of  which 
are  1,527  x  680  x  220  mm,  while  the  amplifier  stations  are  mounted 
in  racks,  the  dimensions  of  which  are  1,644  x  680  x  200  mm. 

B0-3:  The  terminal  stations  are  housed  in  racks  made  of  sectional  steel 

with  dimensions  of  2,600  x  660  x  250  mm,  and  the  amplifier  stations 
are  housed  in  2,600  x  660  x  250  mm  racks. 

BO-3-2:  The  terminal  and  amplifier  stations  are  housed  in  racks  made  of 
sectional  steel  with  dimensions  of  2,600  x  680  x  250  mm. 

Weight:  no  more  than,  kg 

BO-3-2  OP  for  1  system  200 

The  same,  for  2  systems  250 

B0-3-2  0UP  for  1  system  150 

The  same,  for  2  systems  200 

!  BO-3-2  NUP  80 
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Figure  3.5,1.  The  placement  of  the 

equipment  in  the  terminal 
station  rack  of  the 
BO-3  equipment. 

Key:  1.  Input  terminal  blocks; 

2.  GKCh  [control  frequency 
generator]; 

3.  Generator; 

4.  Master  oscillator; 

5.  4  kHz  generator; 

6.  12  kHz  generator; 

7.  LF  [line  filter]; 

8.  line  transformer; 

9.  NF  [routing  filter]; 

10.  transmit  amplifier; 

11.  group  modulator; 

12.  low  frequency  transformer; 

13.  routing  filter; 

14.  gain  control; 

15.  group  demodulator; 

16.  channel  block; 

17.  control  frequency  receiver; 

18.  pre-group  converter; 

19.  main  group; 

20.  ring  generator; 

21.  AF  telegraphy  converter; 

22.  Np  meter; 

23.  intercom-call  up  unit; 

24.  gain  control; 

25.  group  demodulator; 

26.  control  frequency  signaling 
block; 

27.  pre-group  converter; 

28.  AF  telegraphy  converter; 

29.  differential  system  6; 

30.  power  supply  block. 
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Figure  3.5.2.  The  placement  of  the 

equipment  in  the  inter¬ 
mediate  station  rack 
of  the  BO-3  equipment. 


Key: 


1.  Input  terminal  blocks; 

2.  Transformers; 

3.  LF  [line  filters]; 

4.  NF  [routing  filter]; 

5.  low  frequency  transformer; 

6.  control  frequency  signaling 
block; 

7.  control  frequency  receiver; 

8.  gain  control; 

9.  [? transmit  amplifier?]; 

10.  gain  control; 

11.  [?transmit  amplifier?]; 

12.  line  filter; 

13.  Np  meter; 

14.  intercom-call  up  unit; 

15.  power  supply  block. 


Phc.  III.5.2.  Pa3MemenHC  oCo* 
pyaonaiiHfl  na  ctoi'ikc  npOMewy- 
TOMHOft  cranium  annapaTypu 
BO-3 
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Figure  3.5.3.  Placement  of  the  equipment  in  the  terminal  rack  (a)  and 

intermediate  rack  (b)  of  the  stations  of  BO-3-2  equipment 

Key:  1.  panel  of  input  terminal  blocks; 

2.  83.89,  97.19  kHz  generator; 

3.  115  kHz  generator; 

A.  remote  power ■ transmit  unit; 

5.  4  kHz  generator; 

6.  12  kHz  harmonic  generator; 
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[Key  to  Figure  3.5.3,  continued]: 

7.  Line  transformer; 

8.  Line  filter  (K);- 

9.  Line  filter  CD) ; 

10.  Telegraph  transformer; 

11.  Routing  filters; 

12.  Line  amplifier; 

13.  control  frequency  signaling; 

14.  Equalizer; 

15.  Gain  control; 

16.  Group  modulator; 

17 .  Channel  block; 

18.  Control  frequency  signaling; 

19.  Control  frequency  receiver; 

20.  Main  group  block; 

21.  Converter; 

22.  MV  [expansion  unknown]; 

23.  17.61,  31.11  control  frequency  receiver; 

24.  Voice  frequency  telegraphy  converter; 

25.  20  Hz  generator; 

26.  2,100  (3,823)  Hz  generator; 

27.  Voice  frequency  ring  generator; 

28.  Neper  meter; 

29.  Intercom-callup  unit; 

30.  Jack  field; 

31.  Measurement  block; 

32.  Remote  power  supply  unit; 

33.  Telegraphy  channel; 

34.  Telegraphy  channel  output; 

35.  Control  frequency  signaling; 

36.  3.81,  16*11  KHz  control  channel  receiver; 

37.  MV; 

38.  17.81.  31.11  KHz  control  channel  receiver; 

39.  Compander; 

40.  Differential  system; 

41.  Power  supply  block.  .  - 
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Block  for  switching,  segregating  telegraph  channels,  and  service  lines. 


3.6.  The  V-12  and  V-12-2  Twelve-Channel  Transmission  Systems 
(The  V-12  equipment  has  been  taken  out  of  production). 

Figure  3.6.1.  -  3.6.20. 

Purpose:  Intended  for  multiplexing  open  wire,  nonferrous  metal  circuits.  The 
V-12-2  equipment  has  the  same  characteristics  as  the  V-12  equipment, 
being  a  variant  of  it. 

Type  of  Line  Used:  Open  wire  copper  or  bimetal  circuits  with  three  to  four  mm 

diameter  conductors . 

Communications  System:  Two-band,  electrically  four-wire,  physically  two-wire. 
Electrical  Characteristics: 

The  line  frequency  spectrum  36  -  143  KHz 


1.  2.  3. 


.  J-O 

DapHSHTbl  lUKCfiHOrO 
cncKipa 

. . 

HtiftiiAfl  rpynna  s.ictot,  kzu, 
(iianpnMeime  nepcA^i  B— A) 

- == ==* - - - - -■  - 

Bepxiiflfl  rpynna  qdcTOT, 
(HanpaiweHHe  ncpeaaq  5) 

Ki-i) 

364-84  (n) 

92-4-140(0) 

11  (2-1) 

36-— 84  (o) 

95-4-143  (n) 

111(1—2) 

364-84  (n) 

934-141 (n) 

IV  (2— 2) 

364-84  (o) 

944-142(0) 

Key:  1.  Line  spectrum  variants; 

2.  Lower  group  of  frequencies,  KHz  (B-A  transmission  direction); 

3.  Upper  group  of  frequencies,  KHz  (A-B  transmission  direction); 

Notes:  1.  Different  spectra  should  be  employed  on  parallel  circuits; 
2.  The  standard  channel  configuration  is  indicated  with  n, 
and  the  inverse  with  o . 

Secondary  multiplexing  capability  for  HF  channels 
Number  of  channels  which  can  be  organized 
The  effectively  transmitted  passband 
Maximum  communications  range 
Maximum  length  of  a  retransmission  section 
Maximum  number  of  retransmission  sections 
Number  of  points  for  the  segregation  of  four 
channels  at  attended  repeaters  in  one 
retransmission  section 

Nominal  relative  transmit  level  at  the  output  Of 

terminal  and  intermediate  stations 

\  ■ 


See  the  introduction 
12 

300  -  3,400  Hz 
10,000  km 
.  2,000  km 
5  ■ 


2 

+2.0  Np 
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Nominal  relative  voice  frequency  levels: 

At  the  input  to  the  four-wire  section  of  a  channel 
The  same,  at  the  output 

At  the  input  and  output  of  the  two-wire  section 
of  a  channel 

Channel  stability  over  one  retransmission  section 

Maximum  gain  of  the  terminal  and  intermediate  stations 
at  the  following  frequencies: 

84  KHz 
143  KHz 

The  nonlinearity  attenuation  of  the  line  amplifier  at 
a  transmit  level  at  the  output  of  2,0  Np  for  the 
following  harmonics: 

a2h 

a3h 

The  nonlinear  distortion  factor  in  the  channel  (one 
retransmission  section) :  V-12 

V-12-2 

The  input  impedance  of  the  group  section  of  the 
equipment 

The  input  impedance  of  the  equipment  from  the  exchange 
and  line  ends  > 

The  design  frequencies  for  noise  calculation 

The  AGC  system 


-1.5  Np 
+0.5  Np 

-0.8  or  0.0  Np 
0.6  Np 

V-12,  Np  V-12-2.  Np 

5.3  (B-A)  5.65  (B-A) 
9.1  (A-B)  8.0  (A-B) 


8.5  Np 
10.0  Np 

2% 

1.5% 

135  ohms 
600  ohms 

83,7  and  143.0  KHz 

Electromechanical , 
two-frequency  type 


The  AGC  control  frequencies  in  the  line  and  at  the 

intermediate  stations:  gloped  control  40  and  143  KHz 

flat  control  80  and  92  KHz 

The  psophometric  internal  noise  voltage  in  the  channels 

of  the  terminal  stations  at  the  point  with  a  relative 

level  of  -0.8  Np  0.3  mv 

Voice  frequency  ringing  in  the  channels: 

V-12  100/20  or  500/20 

V-12-2  2,100  Hz 

VUS-12.  Np  VUS-12-2.  Np 

2.0  1.2 

4.7  3.7 

5.2  4.2 

7.5 _ 6.5 


The  maximum  gain  of  the  auxiliary  amplifier  stations, 
at  the  following  frequencies: 

84  KHz 
92  KHz 
143  KHz 


The  nominal  transmit  level: 


VUS-12 

VUS-12-2 


+0.5  Np 
+1.3  Np 
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The  average  length  of  a  repeater  section,  for: 

VUS-12  on  a  4  mm  copper  circuit  with  25  mm  rime  ice 
VUS-12-2 


50  -  55  km 

58  **  62  km,  under  the 
same  conditions 


Climatic  Operational  Conditions: 

OP,  OUP:  At  temperatures  of  from  +10  to  +40°  C,  and  a  relative  humidity  of 

75%.  ^ 

VUS:  At  temperatures  of  from  +5  to  +40°  C»  and  a  relative  humidity  of 

80%  at  +20°  C.  A  humidity  of  95%  is  permitted  for  a  short  time 
at  t  «  25*  C. 


Electrical  Power  Supply: 
Voltages:  Plate 


220  volts  (unregulated)  or  206  volts 
(regulated) 

Filament  and  signaling  24  volts  unregulated  or  21.2 

volts  (regulated) 

For  the  AGC  motors  127/220  volts  AC 

Remote  power: 

VUS-12  160  volts 

VUS-12-2  140  volts 


Current  and  Power  Consumption  of  the  V— 12  Equipment : 
PacxoH  Toica  h  moihiiocth  annapaTypsi  B-12: 


OSopyAOBitme 

Equipment 

1  Cl 
« 

8. 

C3 

)  i 

§t 

H 

«  . 

o' 

«• 

-r  « 

ei  = 

« 

8 

—  SD 

The  0V— 12A  Stationer  a  ii  mm  OB-12  (A) 

SGU  cry  .  ............. 

0,264 

0,264 

4,15 

5,52 

50 

SINK  CHHK  . . . 

0,3 

0,3 

7,13 

9,46 

— 

sgn  cm  (1-1)  . . 

0,22 

0,22 

2;r>o 

3,44 

— 

SGN  CrH  (1-2;  2-1;  2-2) ....  : . . 

0.3 

0,3 

3,83 

5,14 

The  OV— 12(B)  StatiorCra  huh«  OB-12  (IS) 

SGU  cry  . . . 

0,274 

0,274 

4,48 

5,95 

50 

SINK  CHHK  ................. 

0,38 

0,33 

8,45 

11,9 

— 

SGN  era  (1-1;  1-2;  2-1;  2-2)  .  . 

0,22 

0,22 

! 

2,56 

3,40 

The  II  S-12  Station  Cranium  II.C-12 

OcHOBiiaa  W^in .  . . 

0,45 

0,45 

6,08 

8,10 

50 

AonpaHHTe^bHM  ............. 

0,45 

0,45 

6,23 

8,25  | 

50 

Auxiliary  — 

— 

.  ; 

Key:  1.  206  volts,  regulated,  amps; 

2.  220  volts,  unregulated,  amps; 

3.  21.2  volts,  regulated,  amps; 

4.  24  volts,  unregulated,  amps; 

5.  127/220  volts,  VA. 
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Current  and  Power  Consumption  of  the  V-12-2  Equipment: 


Equipment 

206  v., 
amps 

21,2  v., 
amps 

127/220  v. 
VA 

The  OV-12-2 

Station 

SGO,  with  remote  power 

0.97 

10.0 

50 

SGO,  without  remote  power 

0.61 

10.0 

50 

The  PS-12-2 

Stations 

PS-12-2,  with  remote  power 

1.24 

5.5 

50 

PS-12-2,  without  remote  power 

0,52 

5.4 

50 

Current  consumption  of  the  VUS-12-2  auxiliary  0.31  amps  remote  power  at 


repeater  station 

Current  consumption  of  the  VUS-12 

Types  of  Vacuum  Tubes  Used: 

SGU,  SINK,  SGN,  PS-12 

VUS-12 
SGO,  PS-12-2 

VUS-12-2 


140  volts  +  10%  • 

0.36  amps  remote  power  at 
160  volts 


TO-1  and  TO-2  (with  regulated 
voltages),  or  10Zhl2S  and  10P12S; 
TO-3  and  TO-4  (for  unregulated 
voltages),  or  7Zhl2S  and  7P12S. 

12ZhZL 

6ZhlPYe,  6PZSYe  (lOZhlL  for  the 
master  oscillator) . 

6ZhlPYe 


Equipment  Complement : 

The  V-12  terminal  station: 

SGU:  Rack  of  group  devices.  It  is  put  together  as  a  set  for  one  system  for  the 
following  spectra:  SGU-A  (1-1  and  1-2),  SGU-A  (2—1  and  2-2),  and  SGU-B  for 
each  spectrum  individually  (1-1,  1-2,  2-1,  and  2-2). 

SGN:  Group  carriers  rack.  It  supplies  the  carrier  frequencies  for  10  12-channel 
systems  and  has  three  types  of  equipment  complements:  for  one  spectrum, 

SGN  (1-1);  for  two  spectra,  SGN  (1-2,  2-1),  and  for  four  spectra,  SGN  (1-2, 
2-1,  1-1  and  2-2). 

SINK:  Individual  carriers  and  control  frequencies  rack.  It  supplies  the  carrier 
frequencies  for  10  12— channel  systems* 

OSVK:  The  terminal  high  frequency  switching  rack*  OSVK.  It  has  the  KPS  boards 
for  one  to  four  systems  with  VUS-12  type  matching  devices  for  one  to  four 
systems. 

SChK,  STV,  SDS,  SIP:  For  these  racks  (see  sections  1,  7  and  11). 
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V-12  Intermediate  Station: 

PS-12:  The  terminal  station.  It  is  put  together  as  a  set  of  two  racks  for  one 
system. 

PS-12:  The  supplemental  station.  It  is  put  together  as  a  set  of  two  racks  for 
one  system. 

PSVK:  The  intermediate  high  frequency  switching  rack.  It  is  put  together  with 
KPS  boards  for  1-2  systems,  and  with  boards  of  VUS-12  type  matching 
devices  for  1-2  systems. 

VUS-12  Auxiliary  Amplifier-  Station: 

VUS-12:  A  station  of  the  old  series.  It  is  put  together  in  three  cabinets  for 
one  system:  Cabinet  -No.  1  is  for  the  amplifier  equipment  for  the  upper 
group  of  frequencies;  Cabinet  No,  2  is  for  the  amplifier  equipment 
for  the  lower  group  of  frequencies;  Cabinet  No.  3  for  the  protective 
cevices  and  suppression  filters,  which  is  put  together  as  an  equipment 
set,  in  turn,  in  variants  I  -  XVI,  depending  on  the  number  and  types 
of  suppression  filters. 

VUS-12m:  The  modernized  station.  It  differs  from  the  old  series  VUS-12  in  that 
the  amplifiers  for  both  transmission  directions  are  housed  in  one 
amplifier  equipment  cabinet. 

VUS-12  equipment  assemblies:  Installed  at  intermediate  or  terminal  V-12  stations 
are  the  remote  power  transmit  board  and  the  board  of  remote  power  trans¬ 
mission  chokes. 

V-12-2  Terminal  Station: 

SGO:  The  group  equipment  rack.  It  is  put  together  as  a  set  for  one  system  for 
station  A  or  B.  Each  station  is  designed  for  one  of  four  frequency  spectra 
(I,  II,  III  and  IV) .  Additionally,  each  station  is  supplied  by  the  plant 
with  the  generator  equipment  (SGO)  or  without  the  generator  equipment 
(SGUO)  (see  Tables  3*6.1  and  3.6.2).  The  generator  equipment  supplies  the 
control  and  carrier  frequencies  for  two  systems  of  one  of  the  line  spectrum 
variants.  (In  all,  the  SGO  racks  have  16  equipment  complements).  On  special 
order,  the  delivery  of  the  following  is  stiuplated:  the  matching  units,  the 
PIEL  instrument  and  the  row  signaling  transparency.. 

SIO-12:  the  individual  equipment  rack  (see  section  7). 

The  PS-12-2  Intermediate  Station: 

It  is  put  together  as  a  set  for  one  system.  The  matching  devices,  PIEL-3,  and 
transparency  are  supplied  on  special  order. 

The  VUS-12-2  Auxiliary  Amplifier  Station: 

It  is  put  together  in  two  cabinets  for  one  system:  an  amplifier  equipment 
cabinet,  and  a  cabinet  of  input  devices  and  blocking  filters,  which  in  turn, 
has  four  equipment  complement  variants: 
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UGN,  PGN  “  unknown. 

RP  *  ?flat  control? 
RN  ■  ?slope  control? 


Teiblfi  3i6«2i 


Installation  of  the  Panels  as  a  Function  of  the  Spectrum  in 
the  SGUO  of  the  V-12-2  (without  the  generator  equipment) 


Station 

Designation 

Panel 

5 

Panel 

12 

Panel, 

13 

Panel 

18 

Panel 

26 

SGUO-A-I 

HF  line 
amp. 

64-104 
KHz  PKK 

Low  freq, 
RP  &  low 
freq,  RN 

Filters  & 
Equalizers 
trans.  A 

Filters  and  equalizers 
Rec.  A 

SGU0-A-I1 

II 

It 

ft 

It 

If 

SGU0-A-III 

It 

1* 

ft 

ft 

If 

SGU0-A-IV 

ft 

it 

tl 

tl 

tl 

SGU0-B-I 

LF  line 
amp  . 

60-111 
KHz  PKK 

HF  RN  & 

HF  RP 

Filters  & 
Equalizers 
trans,,  B 

Filters  and  equalizers 
Rec,  B, 

SGUO-B-II 

it 

it 

ti 

it 

ii 

SGUO-B-III 

it 

58-109 
KHz  PKK 

ft 

ti 

if 

SGUO-B-IV 

ti 

it 

tt 

if 

ii 

Variant  A: 


Panels  of  cable  couplings  and  boxes  1  unit 

Matching  devices  with  550:140  autotransformers  4  units 

Jackfield  1  unit 

ZF-1  [suppression  filter]  1  unit 

ZF-2  filter,  ZF-3  filter  3  units  each 

ZF-4  filter  1  unit 

Variant  B: 

Panels  of  cable  couplings  and  boxes  1  unit 

Matching  devices  with  550:180  autotransformers  2  units 

Jackfield  1  un^c 

ZF-1  filter  1  unit 

ZF-2  filter,  ZF-3  filter  3  units  each 

ZF-4  filter  1  unit 

Variant  V: 

Panels  of.  cable  couplings  and  boxes  1  unit 

Matching  devices  with  550:140  autotransformers  8  units 

Jackfield  .1  unit 

ZF-1  filter  2  units 

ZF-2  filter  5  units 

ZF-3  filter  3  units 

ZF-4  filter  1  unit 
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Variant  G: 


Panels  of  cable  couplings  and  boxes  1  unit 

Matching  devices  with  550:180  autotransformers  8  units 

Jackfield  '  1  ““it 

ZF— 1  filter  2  units 

ZF-2  filter  5  units 

ZF-3  filter  3  units 

ZF-4  filter  1  unit 


Construction: 

The  terminal  and  intermediate  stations  are  housed  in  standard  racks  with  panels 
located  on  both  sides.  The  dimensions  of  the  racks  are: 

SGU  2500  x  646  x  410  mm 

SGN  2500  x  646  x  410  mm 

SINK  2500  x  646  x  410  mm 

OSVK  2500  x  646  x  400  mm 

PS-12  2500  x  648  x  380  mm 

PSVK  2500  x  646  x  410  mm 

SG0  2500  x  648  x  464  mm 

PS-12-2  2500  x  648  x  464  mm 

The  auxiliary  amplifier  stations  have  a  cabinet  type  construction  with  dimen¬ 
sions  of:  VUS-12:  1573  x  670  x  570  mm,  and  the  VUS-12-2:  1356  x  750  x  330  mm. 

Note:  The  VUS-12-2  is  installed  on  metal  clamps  200  mm  high,  supplied  with 
the  equipment. 


SGU-A  (1-1  a  1-2) 

250 

'  — 

SGU -A. (2-1,  2-2) 

250 

— 

SGU-B  of  any  spectrum 

250 

r* 

SGN  '  (1-D 

300 

— 

SGN  ’ (1-1,  2-1) 

350 

* 

SGN  for  all  spectra 

400 

T* 

SINK 

250 

- 

OSVK  KPS-1 

300 

OSVk  KPS-2  ;  ’ 

300 

- 

OSVK  KPS -3 

300 

- 

OSVK  KPS-4 

300 

OSVK  VUS-1 

300 

OSVK  VUS-2 

300 

— 

OSVK  VUS-3 

300 

mm 

OSVK  VUS-4 

300 

— 

PS-12 ,  main 

350 

— 

PS-12,  supplemental 

350 

— 

PSVK  KPS-1 

300 

— 

PSVK  KPS-2 

350 
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Weight  and  Cost,  continued: 


Equipment 

Weight,  kg 

Price,  Rul 

PSVK  VUS-1 

300 

.  _ 

PSVK  VUS-2 

350 

.  - 

SGO-A-1 

280 

2,971 

SGO-A-II,  III,  IV 

280 

3,158 

sgo-b-i 

280 

2,901 

SGO-B-II,  III,  IV 

280 

3,081 

SGUO-A-I,  II,  III,  IV 

260 

1,680 

SGUO-B-I,  II,  III,  IV 

260 

1,600 

PS-V-12-2 

330 

2,137 

The  VUS-12m  amplifier  equipment 
cabinet 

400 

The.VUS-12m  protective  devices 
cabinet 

400 

The  VUS-12-2  amplifier  equipment 
cabinet 

150 

1,622 

The  VUS-12-2  input  equipment  cabinet 
for  four  copper  circuit  inputs 

200 

640  • 

The  same,  for  eight  copper  circuit 
inputs 

220 

829 

View  from  front 

6u0  cnepedu 

1  I 
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2  flanenb 
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4*  flane/ib 
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Figure  3.6.1. 

Equipment  placement  in  the 
rack  of  group  devices  of  station 
A,  SGU-A,  of  the  V-12  equipment. 


Fuse  panel; 

Ballast  resistor  panel; 

Line  amplifier  panel; 

Group  modulator  panel; 
Control  channel  receiver 
panel; 

AGC  control  panel ; 

Signaling  panel; 

AGC  phantom  line  panel; 
Supplemental  amplifier  panel; 
Supplemental  equalizer  panel; 
Group  demodulator  panel; 

G-50  [50  Hz]  generator  panel; 
SGU,  station  A; 

Rejection  filter  panel; 
K-88-II-1  routing  filter 
panel ; 

The  same,  K-88-I-1; 

The  same,  D-88-I-1; 
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Key  to  Figure  3.6.1,  continued: 

18.  Equalizer  panel  for  "A"  transmission; 

19.  K-77  filter  panel; 

20.  K-33  and  D-88  equalizer  panel; 

21.  D-88  dop  supplemental  routing  filter  panel; 

22.  K-22  filter  panel; 

23.  Receive  "A"  equalizer  panel. 


Front  view 

Bud  cnepedu 


Rear  view  Side,vii 
Bud  C3QOU  Bug  cooxy 


.view 


-V  - 

_ _ _ ,j  t 

rf 

npel 

lane  fib  7“ 

wxpaHume/reut 

CD 

O) 

fl a ne /lb  OQpemmepvS  9 

CD 

CO 

flaneJib  ~ 

ouHeuHOZo  ycujtumf/m 

1 

Ra  He  Mb  . 

Mody/wmopa 

/ 

s 

flaHe/ib  npueMHuna  5 
KQHfnpO/lb  HOBO  HQHQ/ia 

Icd 

Is? 

Ha  nem  ynpaS/ienuR 

npy  61 

§ 

(la Hem  cuBnanu3auuu 

7 

§ 

CD 

i 

=  1 

flane/ib  0  * 

UCHyCCmQeHHbIX  MUHUU 

ppy 

l£> 

ha  He /ib  flono/iHump/ib  -Q 
hobo  you  flu  me  on  7 

1 

is 

none nb  Pononnurvem  -  „ 
hobo  BbipOfinuSame/m  ] 

0 

!  ■ 
is 

i°» 

i  ( 

HaHpjib 

zpynncdnBn  den ocy- 
smmopa  ^ 

Icd 

1  J 

Ha  ho  jib 

zenepumopu  r~50\  2 

. 

nJL-l- 

_ uu  . 

L 

,fc 

-CfTClfTF. - 1 

menn  nopedouu  5 
'Hanem  Hunpabjwta 


uieeo  <pu/rbmpaJl‘68-]!I'2\  ]|5  % 


hanenb  peotcenmop 
hobo  cpummpa 


3<ZJ 


To  otce%Ar6B-H-2  It 


To  *cejl- 68-1-2 


To  o*ce,K«86-I'2 


To  wenK-88-II-2 


Ha nem  BtipodHuda  - 
me  oh  K-68 


Jib, 


dazngajHQ 


hobo  (pummpa  x-8Q'Idoi 


30 


To  o*ceyH’8Q-E  don  21L 


no  nr /ib  rt)u/ibmpaMrl53^ 
\u  ocHoflHoeo  O^oaSHuSamQ. 

ha  He /ib  obtpadHudaJ: 
me /in  npueMa  6 


□ 


'  1- — 4/0 


Puc.  1 1 1.6.2.  Pa3McmciiKe  oCopyaoeaHHa  Ha  cToftxe  rpynnoBUX 
ycrpoflcTB  cramum  B  Cfy-B  annapatypu  B-12 


Figure  3.6.2.  Equipment  placement  in  the  rack  of  group  devices  for 
station  B,  SGU-B,  of  the  V-12  equipment. 

Key:  1.  Panel  of  fuses; 

2.  Panel  of  ballast  resistors; 

3.  Line  amplifier  panel; 

4.  Modulator  panel; 

5.  Control  channel  receiver; 

6.  AGC  control  panel; 

7.  Signaling  panel; 

8.  Panel  of  phantom  lines  for  the  AGC; 
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[Key  to  Figure  3,6.2,  continued]: 


9.  Supplemental  amplifier  panel; 

10.  Supplemental  equalizer  panel; 

11.  Group  demodulator  panel; 

12.  G-50  generator  panel  [50  Hz]; 

13.  Rejection  filter  panel; 

14.  B  transmit  equalizer  panel; 

15.  D-88-III-2  routing  filter  panel; 

16.  The  same,  D-88-X1-2; 

17.  The  same,  D-88-I-2; 

18.  K-88  equalizer  panel; 

19.  Blank  panel; 

20.  K-88-I  dop  supplemental  filter 
panel; 

21.  K-88-II  dop,  the  same; 

22.  D-153  and  main  equalizer  panel; 

23.  B  receive  equalizer  panel. 


Key  to  Figure  3.6.3: 

1.  Panel  of  fuses; 

2.  308,  340,  424  KHz  group  carrier 
amplifier  (sepctrum  I),  main 
amplifier; 

3.  RGN-340  KHz  signaling  and  distri¬ 
bution  panel  (spectrum  I); 

4.  308,  340  and  584  KHz  group  carrier 
amplifier  (spectrum  I),  standby; 

5.  Rack  signaling  panel; 

6.  60  and  111  KHz  control  frequency 
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generator  (spectra  X  and  II) ; 

7.  364  and  543  KHz  group  carrier 
frequency  amplifier  (spectrum 
II),  main  amplifier; 

8.  364  and  543  KHz  (spectrum  II) 
signaling  panel; 

9.  364  and  543  KHz  (spectrum  II) 
group  carrier  frequency  amplifier, 
standby; 

10.  305  KHz  (IV)  and  541  KHz  (III) 
group  carrier  frequency  amplifier, 
main  amplifier; 

11.  306,  541,  58  and  109  KHz  sig¬ 
naling  panel; 

12.  306  KHz  (IV)  and  541  KHz  (III) 


Figure  3.6.3,  Equipment  placement  in 

the  group  carrier  frequency  rack,  SGN, 

of  the  V-12  equipment. 

14.  Panel  of  ballast  resistors; 

15.  Panel  of  ballast  resistors; 

16.  Panel  of  308,  340  and  484  KHz 
crystal  filters  (spectrum  I),  main 
panel ; 

17.  308  -  484  KHz  group  carrier  frequency 
distribution  panel; 

18.  Panel  of  308,  340  and  484  KHz  crystal 


filters  (spectrum  I),  standby 
19.  Panel  of  364,  548  and  543  KHz  crystal 
filters  (spectrum  II),  main  panel; 
group  carrier  frequency  amplifier,  •  2o,  Distribution  panel  for  the  364  and 
standby;  543  kHz  carrier  frequencies; 

13.  58  and  109  KHz  control  frequency 
generator  (spectra  IV  and  III) ; 
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[Key  to  Figure  3.6,3,  continued]: 

21.  Panel  of  the  364,  548  and  543  KHz  crystal  filters  (spectrum  II),  standby; 

22.  Panel  of  the  316  and  306  KHz  (spectrum  III),  main,  and  268,  541  KHz  (spec¬ 
trum  II)  crystal  filters; 

23.  Distribution  panel  for  the  306  -  541  KHz  group  carrier  frequencies; 

24.  Panel  of  316,  306  KHz  (spectrum  II),  and  268,  541  KHz  (spectrum  I)  crystal 
filters,  standby. 


front  View  Rear  View  Side  yiew 
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Figure  3.6.4.  Equipment  placement  in  the  rack  for  the  individual  carrier 
and  control  frequencies,  SINK,  of  the  V-12  equipment. 

Key:  1.  Panel  of  fuses;  6.  Amplifier  and  harmonic  generator 

2.  Panel  for  the  60  KHz  and  panel; 

60  -  20  KHz  divider;  7.  Panel  of  20  -  5  and  20  -  4  KHz 

3.  Panel  of  20-5  and  20-4  dividers; 

KHz  dividers;  8.  60  KHz  generator  and  60  -  20  KHz 

4.  4  KHz  amplifier  and  har-  divider  panel; 

monic  generator  panel;  9.  Blank  panel; 

5.  Switching  and  signaling  10.  64  and  104  KHz  distribution  and 

panel;  signaling  panel; 
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(Key  to  Figure  3.6.4,  continued]: 

11.  Panel  of  64  and  104  KHz  control  frequency  generators; 

12.  Ballast  resistor  panel; 

13.  The  same; 

14.  Panel  of  crystal  filters,  distribution  units  of  the  individual  carrier 
frequencies  for  I  and  111  channels; 

15.  The.  same,  channels  V,  VII; 

16.  The  same,  channels  IK  and  XI; 

17.  Panel  of  transformers; 

18.  Panel  of  crystal  filters,  distribution  devices,  and  individual  carrier 
frequencies  of  channels  XII  and  X; 

19.  The  same,  channels  VII,  VI. 


-  Front  View - Rear  View  Side.  View 
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Figure  3.6.5.  Equipment  placement  in  the  terminal  high  frequency  switching 
rack,  OSVK,  of  the  V-12  equipment. 

Key:  1.  Panel  of  protective  devices; 

2.  Panel  for  the  station  coil  loading  complex; 

3.  K-33-I  line  filter  panel; 

4.  Blank  panel; 
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[Key  to  Figure  3.6,5,  continued]; 

5.  Jack  panel;  8,  Resistor  panel  I; 

6.  Jack  panel;  9.  D-33-I  line  filter  panel; 

7.  Panel  of  terminal  cable  couplings  10,  Jack  panel  (transit  jacks), 
and  shield  ground  terminal  blocks; 


Figure  3.6.6.  Equipment  placement  in  the  intermediate  amplifier  equipment 
rack,  OPS  or  DPS,  of  the  V-12  equipment. 

Key:  1.  BAR  [expansion  unknown];  10.  DK-2.6  filter; 

2.  A-B  line  amplifier;  11.  A-B  AGC  control; 

3.  A-B  control  channel  receiver;  12.  K-22  Equalizer,  K-33,  D-88  equal- 

4 .  DK-88-2-1  filter;  izer; 

5.  A-B  AGC  monitor  panel;  13.  B-A  AGC  II  [?phantom  line?]; 

6.  DK— 88— 1— 2  filters;  D— 88  dop  [D— 88  supplemental  f.ilter]; 

7.  A-B  AGC  control  panel;  14.  B-A  line  amplifier; 

8.  D-153  equalizer,  K-88,  and  15.  DK-88-II-1  filter; 

supplemental  K— 88  filter;  16.  B— A  control  channel  receiver; 

9.  Signaling;  17.  DK-88-II-2  filter 

18.  G-50  [50  Hz  generator]; 
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Figure  3.6.7.  Equipment  placement  in  the  intermediate  high  frequency 
switching  rack,  PSVK,  of  the  V-12  equipment. 

Key:  1.  Panel  of  protective  devices; 

2.  Panel  of  the  station  coil-loading  complex; 

3.  K-33-1  line  filter  panel; 

4.  Blank  panel; 

5.  Jack  panel;  . ' 

6.  Panel  of  the  station  coil-loading  complex; 

7.  K-33-II  line  filter  panel; 

8.  Jack  panel; 

9.  Resistor  panel  II; 

10.  D-33-II  line  filter  panel. 
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Figure  3.6.8.  Placement  of  the  cabinet 
equipment  with  the  amplifier  for  the  A-B 
direction  of  the  VUS-12  equipment  (cabinet 
No.  1). 

Key:  1.  Shelf; 

2.  Control  channel  receiver  panel; 

3.  A-B  direction  line  amplifier  panel; 

4.  Panel  of  phantom  lines;  , 

5.  D-153  filter  panel; 

6.  Remote  power  reception  panel; 

7.  50  Hz  generator  panel; 

8.  Panel  of  A6C  control  relays; 

9.  Panel  of  equalizers; 


Figure  3.6.9.  Placement  of  the  cabinet 
equipment  with  the  amplifier  for  the  B-A 
direction  of  the  VUS-12  equipment  (cabinet 
No.  2). 

Key:  1.  Shelf; 

2.  Panel  of  chokes  for  remote  power 
reception; 

3.  Control  channel  receiver  panel; 

4.  B-A  direction  line  amplifier  panel 

5.  Panel  of  adjustable  phantom  lines; 

6.  Remote  power  reception  panel; 

7.  50  Hz  generator  panel; 

8.  AGC  direction  relay  panel; 

9.  Panel  of  D-38  equalizers-f liters. 
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Figure  3.6.10.  The  placement  of  the  equipment  of  the  cabinet  of 
protective  devices  and  blocking  filters  of  the 
VUS-12  equipment  (cabinet  No.  3). 

Key: 

1.  Panel  of  protective  devices; 

2.  Jack  panel; 

3.  Panel  of  bleeder  coils; 

4.  Panel  of  boxes  and  cable  couplings. 
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Figure  3.6.11.  The  placement  of  the  equipment  of  the  cabinet  of 
protective  devices  and  blocking  filters  of  the 
VUS-12m  equipment. 


Key:  1.  Panel  of  protective  devices; 

2.  Jack  panel; 

3.  Panel  of  bleeder  coils; 

4.  Panel  of  protective  devices; 

5.  Panel  of  matching  devices; 

6.  Panel  of  boxes  and  cable  couplings; 

7.  Zk  [?channel  ground?]; 

8.  View  from  below; 

I  9.  View  from  the  front  with  the  door  open. 
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Figure  3.6.12.  The  placement  of  the  equipment  of  the  amplifier 
cabinet  of  the  VUS-12m  equipment. 

Key:  1.  View  from  the  front  with  the  door  open; 

2.  View  from  the  rear  with  the  door  open; 

3.  Control  channel  receiver; 

4.  Phantom  line  panel  for  the  A-B  direction; 

5.  AGC  control  panel; 

6.  Phantom  line  panel  for  the  B-A  direction; 

7.  Control  channel  receiver; 

8.  Resistor  panel; 

9.  Panel  of  chokes  for  remote  power  reception; 

10.  50  Hz  generator  and  remote  power  reception  panel; 

11.  Equalizer  and  D-153  filter  panel; 

12.  50  Hz  generator  and  remote  power  reception  panel; 

13.  DK-33-I  filter; 

14.  Equalizer,  routing  filter  panel. 


-  185  - 


Front  View 

Bud  cnapedu  * 


Side  View 

Bud  cdony  t 


Rear  View 

*  *  Bud  r.  jo  do 


Figure  3.6.13.  The  placement  of  the  equipment  in  the  group  equipment  rack, 
SGO,  of  the  V-12-2  equipment  (with  the  generator  equipment) 
See  Table  3.6.1.  for  the  equipment  complement. 

1.  FINCh  [individual  carrier  frequency  filters] :  1,  3,  6,  7,  9,  11; 

2.  FINCh:  2,  4,  6,  8,  2.0,  12; 

3.  Control  frequency  generator; 

4.  DDP  [?remote  power  supply  chokes?]; 

5.  Line  amplifier; 

6.  Us-4  OSN  [main  4  KHz  amplifier];  Us-4  REZ  [standby  4  KHz  amplifier]; 

7.  PDP  [?remote  power  supply  transmit  unit?]; 

8.  Fuses; 

9.  SIG  [?signaling?] ; 

10.  AGC; 

11.  Jackfield; 

12.  PPK  [expansion  unknown]; 
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[Key  to  Figure  3.6.13]: 

13.  RP  [?flat  control?]  (RN)  [? slope  control?] ; 

14.  Receive  amplifier; 

15.  K-33  filters; 

16.  D-33  filters; 

17.  Input  terminal  blocks; 

18.  Transmit  filters  and  equalizers; 

19.  Main  G-4  generator; 

20.  Us-340  [?340  KHz  amplifier?]; 

21.  Amplifier; 

22.  Amplifier; 

23.  PGN  [expansion  unknown]; 

24.  Pr  4/5  Rez  [unknown  type  of  backup  receiver]; 

25.  G-50  [50  Hz  generator]; 

26.  Receive  filters  and  equalizers; 

27.  GP  per  [?transmit  group  converter?]; 

28.  K-88  filters; 

29.  D-88  filters; 

30.  Place  for  the  installation  of  the  panel  of  matching  devices 


[Key  to  Figure  3.6.14,  see  following  page  188]: 

4.  DDP  [?remote  power  chokes?]; 

5.  Line  amplifier 

7.  PDP  [?remote  power  transmitter?]; 

8.  Pr  [receivers];  • 

9.  SIG  [? signaling? ] ; 

10.  Automatic  gain  control; 

11.  KP  [expansion  unknown] ; 

12.  PKK  [control  channel  receiver]; 

13.  RP  V  (RN)  [?flat  contro?  (?slope  control?]; 

14.  USPR  [expansion  unknown]; 

15.  K-33  filters; 

16.  D-33  filters; 

17.  Input  terminal  blocks; 

18.  Transmit  filters  and  equalizers; 

25.  G-50  [50  Hz  generator]; 

26.  Receive  filters  and  equalizers; 

27.  GP  per  [?transmit  group  converter?]; 

28.  K-88  filters; 

29.  D-88  filters; 

30.  Place  for  the  installation  of  the  panel  of  matching  devices 
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Pac.  IIi.6.14.  Pa3Memciine  o6opyAOD3iiHH  Ha  cToftKe  rpynnonoro  o6opyaoBaHHH  CryO 
annaparypu  B-12-2  (6ea  ran.  o6opy,noBaKHH) .  KoMruieKraumo  cm.  b  Ta 6n.  III.6.2 


Figure  3.6.14.  The  placement  of  the  equipment  in  the  group  equipment  rack, 

SGUO,  of  the  V-12-2  equipment  (without  the  generator  equipment). 
See  Table  3.6.2  for  the  equipment  complement. 
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Figure  3.6.15.  The  placement  of  the  equipment  in  the  intermediate  station 


rack,  PS,  of  the  V-12' 

Key:  1.  K-33-A  filter  panel; 

2.  D-33-A  filter  panel; 

.3.  High  frequency  line  amplifier 
panel  (LUs-VCh); 

4.  92  KHz  control  channel  re- • 
ceiver; 

5.  143  KHz  control  channel  re¬ 
ceiver; 


[equipment. 

6.  High  frequency  line  adjustment; 

7.  Phantom  line  (RIL-VCh)  [high  fre¬ 
quency  phantom  line  adjustment]; 

8 ..High  frequency  AGC; 

9.  Remote  power  supply  panel  (direc¬ 
tion  A); 

10.  Panel  of  fuses; 

11.  Signaling  panel; 
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[Key  to  Figure  3.6.15,  continued]: 

12.  Remote  power  panel  (direction  B); 

13.  Low  frequency  AGC; 

14.  Intercom-callup  unit; 

15.  Jackfield  panel; 

16.  Panel  for  the  adjustment  of  the 
low  frequency  lines ; 

17.  Phantom  line  (RIL-NCh)  [(Low  fre¬ 
quency  phantom  line  adjustment)]; 

18.  80  KHz  control  channel  receiver; 

19.  40  KHz  control  channel  receiver; 

20.  Low  frequency  line  amplifier 
panel; 

21.  K-33-B  filter  panel; 

22.  D-33-B  filter  panel; 

23.  Panel  of  input  terminal  blocks; 


24.  K-88-A  filter  panel; 

25.  D-88-A  filter  panel; 

26.  Panels  of  filters  and  equalizers 
(A-B); 

27.  Panel  of  remote  power  supply  chokes; 

28.  50  Hz  generator  panel; 

29.  Panel  of  filters  and  equalizers 
(B-A); 

30.  K-88-B  filter  panel; 

31.  D-88-B  filter  panel; 

32.  DK-2.8-A  filter  panel; 

33.  BDK-2.8-A  filter  panel; 

34.  BDK-2.8-B  filter  panel; 


Figure  3.6.16.  The  placement  of  the 
equipment  in  the  amplifier  equipment 
cabinet  of  the  VUS-12-2  equipment. 

Key:  1.  K-33  filter; 

2.  D-33  filter; 

3.  High  frequency  equalizer; 

4.  High  frequency  line  amplifier; 

5.  143  KHz  control  channel  receiver 

6.  High  frequency  phantom  line 
adjuster; 

7.  High  frequency  AGC; 

8.  PDP  [?remote  power  transmit 
unit?]; 

9.  G-500  [500  Hz  oscillator]; 

10.  Low  frequency  phantom  line 
adjuster; 

11.  Low  frequency  AGC; 

12.  Low  frequency  equalizer; 

13.  Low  frequency  line  amplifier; 

14.  Low  frequency  AGC; 

15.  VUS-12-2; 

16.  ST-A  [station  A]; 

17.  Zk  [?cable  ground?]; 

18.  Bat  [battery];. 

19.  TA  [? telephone  set?]; 

20.  Ground; 

21.  Station  B. 


190  - 


Figure  3.6.17.  The  placement  of  the  equipment  in  the  input  equipment 
cabinet  of  the  VUS-12-2  equipment. 

Key:  1.  ZF-2  —  ZF-3  [suppression]  filters; 

2.  Jackfield; 

3.  ZF-1  and  ZF-3  filters; 

4.  Matching  unit; 

5.  Boxes; 

6.  PB  [expansion  unknown] ; 

7.  ZK  [?cable  ground?]; 

. 8.  VUS-4  [auxiliary  amplifier  station  4]; 

9.  VUS-1; 

10.  Station  A; 

11.  Station  B; 

12.  TA  [?telephone  set?]. 
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Figure  3.6.18.  Block  diagrams  of  the  terminal  stations  of  the  V-12-2 
equipment:  a)  SGO-A;  b)  SGO-B. 

Key:  1.  Line  amplifier; 

2.  Transmit  A  pad; 

3.  GP-I  per  [?group  converter  I,  transmit?]; 

4.  Transmit  amplifier; 

5.  GPF  [group  bandpass  filter]; 

6.  GP-I  per; 

7.  ZF  [suppression  filter]; 

8.  K-88  filter; 
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[Key  to  Figure  3*6,18,  continued]; 

9.  FGN  [group  carrier  filter] ; 

10.  UGN  [group  carrier  amplifier]; 

11.  G-4  generator; 

12.  High  frequency  slope  equalizer; 

13.  Supplemental  D-88  filter; 

14.  Receive  A  pad; 

15.  GP-1  Pr  [?group  converter  I,  receiver?]; 

16.  GPF  [group  bandpass  filter] ; 

17.  GP-II  PR; 

18.  D-200  filter; 

19.  Us  PR  [? receive  amplifier?]; 

20.  Control  frequency  generator; 

21.  FINChi  [individual  carrier  frequency  filter  1]; 

22.  To  the  individual  equipment  bay; 

23.  Individual  carrier  frequency  filter  12; 

24.  FU  [expansion  unknown]; 

25.  Control  channel  receiver; 

26.  Us4  GG  [amplifier  4,  harmonic  generator]; 

27.  To  3  channel  systems; 

28.  GP  I  per  [?group  converter  I,  transmit] ; 

29.  Transmit  amplifier; 

30.  GP  II,  per; 

31.  B  transmit  pad; 

32.  Amplifier; 

33.  FINChi  [individual  carrier  frequency  filter  1]; 

34.  Receive  amplifier; 

35.  GP-II  PR  [?group  converter  II,  receiver?]; 

36.  GPF  [group  bandpass  filter] ; 

37.  PN,  pr  [?carrier  converter,  receive?]; 

38.  B  receive  pad; 

39.  Slope  type  high  frequency  equalizer; 

40.  AGC; 

41.  RIL  [phantom  line  adjuster]. 
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2.  4.  5. 


PlfC.  HI.6.19.  D«ioK-cxena  npoMejKyro<tHofi  cramum  I1C-12-2  annapa- 

Typbi  B-12-2 


Figure 

Key:  1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 

11. 

12. 


3.6.19.  Block  diagram  of  the  PS-12-2  intermediate 
station  of  the  V-12-2  equipment. 

RIL  [phantom  line  adjuster]; 

Slope  type  high  frequency  equalizer; 

Supplemental  K-88  filter; 

Slope  type  high  frequency  equalizer; 

Line  amplifier; 

K-88  filter; 

Automatic  gain  control; 

Control  channel  receiver; 

B-A  equalizer; 

To  3  channel  systems; 

To  station  A; 

Slope  type  low  frequency  equalizer. 
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Phc.  II  1.6.20.  D.iOK-cxeMa  BcnoMoraxe/ibHOH  yciuiHre.ibiiofi  ct3huhh  ByC-12-2  anna- 

Fatypu  B-12-2 


Figure  3.6.20.  Block  diagram  of  the  VUS-12-p2  auxiliary  amplifier 
station  of  the  V-12-2  equipment. 

Key:  1.  K-33  equalizer; 

2.  MKB  [expansion  unknown]; 

3.  BUK  VCh  [expansion  unknown]; 

4.  High  frequency  equalizer; 

5.  D-153  filter; 

6.  High  frequency  line  amplifier; 

7.  K-88  filter; 

8.  600:135  ohm  transmformer; 

9.  M  [?modulator?] ; 

10.  500  Hz  generator; 

11.  AGC  control; 

12.  Control  channel  receiver; 

13.  143  KHz  control  channel  filter; 

14.  Directtion  B; 

15.  ZF-80  [80  KHz  suppression  filter]; 

16.  To'  3  channel  systems; 

17.  Rchm  [expansion. unknown] ; 

18.  Low  frequency  line  amplifier; 

19.  Low  frequency  equalizer; 

20.  BUK NCh  [low  frequency  BUK], 
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at  the  output 

at  the  Input  and  output  of  a  two-wire 
section  of  a  channel 

+0.5  Np.  ' 

-0.4  Np 

The  nominal  value  of  the  relative  power  level 
of  the  terminal  station  for  a  group  channel: 
at  the  input 
at  the  output 

-4.5  Np 
-0.6  Np 

The  input  impedance  of  terminal  and  attended 
stations: 

from  the  line  end 
from  the  station  end 

550  ohms 

600  ohms 

The  reflection  factor  from  the  line  end  with 
respect  to  550  ohms 

10% 

The  power  level  of  carrier  frequency  residues  at 
the  output  of  a  terminal  station: 

for  all  channels  of  the  system  of 
one  transmit  direction 
for  the  residues  of  channel  carrier  fre< 
quencies  which  coincide  with  the  con¬ 
trol  frequencies 
for  group  carrier  frequencies 

<  0.0  Np 

<  -3.0  Np 

<  -3.5  Np 

The  power  level  of  the  line  control  frequencies 
at  the  output  into  the  line 

-0,3  Np 

The  power  level  of  the  84.14  KHz  control  frequency 
at  the  output  into  the  line 

-0.9  Np 

The  maximum  gain  of  the  group  channel  of  terminal 
and  attended  amplifier,  stations  at  the  following 
frequencies,  KHz:  36 

84 

92 

143  . 

2.8  Np 

5.8  Np 

5.9  Np 

8.5  Np 

The  AGC  monitor  frequencies  in  the  directions: 

B  -  A 

40  KHz  (slope  type) 
80  KHz  (flat  type) 

A  -  B 

92  KHz  (flat  type); 
143  KHz  (slope  type) 

The  automatic  gain  control  range  at  the  maximum 
transmitted  frequency  in  the  group  of  frequencies 

of !  '  36  -  84  KHz 

92  -  143  KHz 

5.0  Np 

6.1  Np 

The  range  of  the  automatic  control  of  the  slope 
of  the  frequency  characteristic  in  the: 

lower  group  of  frequencies 
upper  group  of  frequencies 

0  -  3.0  Np 

0—2,6  Np 
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The  transmit  level  at  the  VUS  output  (for 
each  channel)  +1 .4  Np 

The  maximum  gain  of  a  VUS  at  the  following 
frequencies,  KHz: 

36  1.8  Np 

84  4.0  Np 

92  4,0  Np 

143  6.2  Np 

The  AGC  range  of  the  VUS  at  the  maximum  transmitted 
frequency,  in  the: 

lower  group  of  frequencies  4.3  Np 

upper  group  of  frequencies  6.5  Np 

The  range  of  the  automatic  control  of  the  slope 
of  the  frequency  characteristic  of  the  VUS  gain 
in  both  transmit  directions  2,2  Np 


Climatic  Operational  Conditions: 

Terminal  and  attended  amplifier  stations  at  temperatures  from  0  to  +50°  C; 
ausiliary  amplifier  stations  at  temperatures  of  from  -20  to  +50°  C. 

The  Electrical  Power  Supply 
Voltages: 

Terminal  and  attended  stations:  from  a  DC  source  at  24  v  +15%  and  -10%; 
auxiliary  amplifier  stations:  either  remotely  or  from  local  power  supplies 
at  24  v  DC.  In  the  first  case,  the  remote  power  is  realized  at  a  voltage  of 
250  volts  via  a  Mtwo  wires  —  ground”  system  with  grounding  of  the  negative 
pole  of  the  remote  power  supply.  In  the  second  case,  the  power  is  realized 
from  a  voltage  source  of  24  volts  +15%,  -10%. 

Power  Consumption: 

Terminal  station  (without  taking  into  account  temporary  loads,  signaling, 
ringing,  etc.):  80  watts; 

Intermediate  station:  85  watts; 

Remote  power  supply  current:  0.4  amps; 

Remote  power  supply  unit  (for  the  maximum  length  of  a  repeater -section  between 
an  OUP  and  VUS):  100  watts. 

Equipment  Complement 
Terminal  Station 

There  are  provision  for  eight  variants.  Included  in  the  complement  of  each 
terminal  station  is  a  rack  with  the  common  rack  units,  support  bases  and 
wiring  for  two  terminal  stations,  as  well  as  a  complex  of  blocks  for  one  ter¬ 
minal  station. 

The  difference  in  the  variants  consists  in  the  dependence  on  the  type  of 
station  A  or  B  and  line  spectrum  variants  I  -  IV: 
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Terminal  Station  A 


Terminal  Station  B 


Okouciiihh  i  TiiHuun  A 

OV-12-3-AI  OB-12-3  Al 
OIM2-3-AII 
OB-I2-3-AIII 
OB-I2-3-AIV 


OxanoiHaa  rTnnifiia  li 

OB-I2-3-BI  OV-12-3-B1 
OB-12-3-6II 
OB-I2-3-BIII 
OB-I2-3-BIV 


Not  included  in  the  complement  of  blocks  of  each  terminal  station  are  the 
remote  power  supply  transmit  units. 

Included  In  the  equipment  complement  are  eight  sets  of  expander  blocks  for 
a  terminal  station  to  house  a  second  terminal  station  in  a  rack  (depending  on 
the  operational  mode:  station  A  or  B  and  the  station  spectrum  variant  I,  II, 
III,  IV): 

Terminal  Station  A  Terminal  Station  B 


Okohchhuh  CTOHUUH  A- 

OB-I2-3-AI-P  0V-12-3-AI-r 

03-12-3-AlI-n 
OB-I2-3-A1II-P 
OB  12-3-AlV-p 


OKOHe'inaa  cranifua  5 

OB-I2-3-BI-P  OV-12-3-BI-r 
OB-I2-3-BU-P 
OB-12-3-BIII-P 
OB-I2-3BIV-P 


Not  included  in  the  complement  of  the  sets  of  expander  blocks  are  the  remote 
power  transmit  units.  . 

The  wiring  and  construction  of  a  rack  provide  for  the  capability  of  housing 
stations  in  it  which  operate  in  any  mode  and  with  any  line  spectrum  variant. 


The  Intermediate  Station  s 

PV-12-3:  A  rack  with  the  common  rack  units,  support  bases  and  wiring  for  two 

intermediate  stations,  as  well  as  a  set  of  blocks  for  one  intermediate 
station. 

PV-12-3-r:  A  set  of  expander  blocks  for  an  intermediate  station,  intended  for 
-  mounting  in  a  PV-12-3  rack  to  obtain  a  second  intermediate  station. 

Not  included  in  the  complement  of  intermediate  station  blocks  and  the  comple¬ 
ment  of  expander  blocks  are  the  remote  power  supply  transmit  units. 

The  Auxiliary  Amplifier  Station 

VUS  amplifier  equipment:  The  VUS  amplifier  equipment  can  be  supplied  both  with 
the  remote  power  supplies  and  with  local  power  supplies.  In  accordance  with 
this,  a  provision  is  made  for  two  equipment  variants  of  the  VUS  amplifier 
gear : 

The  UO-VUS-12-3-1:  The  amplifier  equipment  cabinet  of  the  auxiliary  amplifier 
station.  Included  in  the  cabinet  complex  are  the  PPDP-1  and  PPDP-2  blocks  for 
remote  power  conversion  and  transmission,  which  are  intended  for  installation 
at  the  terminal  or  intermediate  station  which  supplies  the  power. 


The  UO-VUS-12-3-2;  Included  in  place  of  the  remote  power  supply  conversion 
and  transmission  blocks  in  a  voltage  supply  inverter,  which  is  intended  for 
powering  the  VUS  from  a  local  24  volt  source.  The  remote  power  supply  trans¬ 
mission  units  are  not  included  in  the  VUS  complement  and  are  supplied  where 
necessary. 

The  VUS  input  equipment:  The  VO-VUS-12-3  likewise  has  two  equipment  complements, 
which  differ  in  the  quality  of  the  blocking  filters  (ZF)  and  matching  devices 
installed  in  them  (se  Table  3.7.1). 

Table  3.7.1. 


Equipment 

VO-VUS-12-3-I, 

units 

VO-VUS-12- 

units 

ZF-1  [suppression  filter] 

1 

2 

ZF-2 

3 

5 

ZF-3 

3 

3 

ZF-4 

1 

1 

Matching  devices 

4 

8 

One  input  equipment  cabinet  provides  for  the  entrance  of  four  nonferrous  metal 
circuits,  multiplexed  up  to  150  KHz, 

To  provide  for  the  capability  of  standby  remote  power  for  the  VUS^s,  the  PPDP-1 
and  PPDP-2  remote  power  transmit  devices  are  supplied  individually.  A  pro¬ 
vision  is  made  for  the  individual  delivery  of  the  SU140  (or  180) /550  matching 
devices. 

Construction 

The  terminal  and  Intermediate  stations  of  the  equipment  are  housed  in  the 
cabinets  of  the  base  structure  with  dimensions  of  2,600  x  600  x  225  mm,  while 
the  auxiliary  amplifier  stations  are  housed  in  cabinets  with  dimensions  of 
1,300  x  650  x  250  mm. 

Weight : 

Cabinet,  with  a  complete  set  of  two  terminal  or  two  intermediate 
stations  250  kg 

The  VUS  amplifier  equipment  cabinet  120  kg 
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Figure  3.7.1.  External  view  of  the 
V-12-3  terminal  station  equipment. 


Figure  3.7.2.  Placement  of  the 
equipment  in  the  VUS-12-3  equipment 
cabinet. 

Key:  1.  Line  amplifier  B; 

2.  Remote  power  receive; 

3.  Line  amplifier  A; 

4.  RU  16  [ ? 16  KHz  level  control?]; 

5.  RU  26; 

6.  FVDK-33  r?DK-33  filter-equalizer?]; 

7.  RU-A  [ ?"A"  level  control?]; 

8.  KP-B  [expansion  unknown]; 

9.  DK-88  filter; 

10.  KP-A; 

11.  D-33  Filter; 

12.  K-33  filter; 

AGC-P  =  Flat  type  automatic  gain 
control 

AGC-N  =  Slope  type  AGC. 


V 
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6) 

b) 


\ 


Figure  3.7.3.  The  placement  of  the  b 
a)  Terminal  station; 
Keys  1.  Input  panel 

2.  Matching  unit; 


ks  in  the  V^-12-3  equipment  racks: 
b)  Intermediate  station. 
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[Key  to  Figure  3.7.3,  continued]: 

3.  Common  blocks  for  stations  A  and  B; 

4.  Line  amplifier; 

5.  Matching  transformer; 

6.  Pr  24/30  [?24/30  KHz  receiver?]; 

7.  GP  per  A  (B)  ["A"  (or  "B")  transmit  group  converter]; 

8.  DK-88  filter; 

9.  Voice  frequency  ring  generator; 

10.  RU2  A  (B)  ["A"  (or"B")  level  control  2] ; 

11.  60  -  108  KHz  transmit  amplifier; 

12.  PGP  [expansion  unknown]  transmit  unit; 

13.  Panels  of  modulators; 

14.  RUx  A  (B); 

15.  Differential  systems; 

16.  PGP  receiver,  I  -  III; 

17.  GP  Pr.  A  (B)  [?"A"  (or  "B")  group  conversion  receiver?]; 

18.  PGP  receiver  II  -  IV; 

19.  MD1  [modulator-demodulator  1]; 

20.  PRU  84  14  [expansion  unknown]; 

21.  LRU  P  [?flat  type  line  level  control?]; 

22.  DRU  N  [unknown  type  of  slope  gain  control]; 

23.  UKCh  A  (B)  ["A"  (or  ,,B")  control  frequency  amplifier]; 

24.  GGN  [unknown  type  of  harmonic  generator]; 

25.  GK-8  (B)  [expansion  unknown]; 

26.  GPN  [expansion  unknown]; 

27.  GIN  [expansion  unknown]; 

28.  Common  rack  panel; 

29.  ARU  84,  14  [84,  14  KHz  AGC]; 

30.  ARU  P  [flat  type  AGC]; 

31.  ARU  N  [slope  type  AGC];  . 

32.  GGN  [unknown  type  of  harmonic  generator]; 

33.  GK-B  (A)  [expansion  unknown]; 

34.  GG  NK  [unknown  type  of  harmonic  generator]; 

35 .  GZ  [ expansion  unknown] ; 

36.  GP  Pr.  B  (A)  ["B"  (or  "A”)  receive  group  converter?]; 

37.  RUi  B  (A)  ["B"  (or  "A”)  level  control  1]; 

38.  RU2  B  (A); 

39.  GP  per.  B  (A)  ["B"  (or  "A")  transmit  group  converter?]; 

40.  ?LUS?  [?line  amplifier?]; 

41.  STO  [expansion  unknown] ;  ' 

42.  Pr  24/30  [? 24/30  KHz  receiver?]; 

43.  FVK  33  [?K-33  filter-equalizer?]; 

44.  K88P  filter; 

45.  RUf  B  [mBh  level  control  1] ; 

46.  System  1; 

47.  System  2; 

48.  UF-B  ["B"  narrow  band  filter]; 

49.  STP  [? intermediate  high  frequency  channel  service  unit?] 
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104  KHz  filter]; 


[Key  to  Figure  3.7.4,  continued]; 

17.  92,  143  KHz  (or  40,  80  KHz,  station  B); 

18.  Broadcast  input; 

19 .  DSK  [ expansion  unknown] ; 

20.  BK  [balancing  network]; 

21.  DM2  [demodulator  2]; 

22.  PTNV  [voice  frequency  dial-ring  receiver]; 

23.  UNCh  [low  frequency  amplifier]; 

24.  FNCh  [low  pass  filter]; 

25.  Broadcast; 

26.  RP  [flat  type  gain  control]; 

27.  GPF  [group  bandpass  filter]; 

28.  AGC  control; 

29.  To  3  channel  systems; 

30.  Remote  power  transmit  unit; 

31.  Matching  transformer; 

32.  SU  [matching  unit]; 

33.  US  60-108  [60  -  108  KHz  amplifier]; 

34.  PF  84-96  [84  -  96  KHz  bandpass  filter]; 

35.  FZK  [unknown  type  of  filter]; 

36.  URCh  [control  frequency  amplifier]; 

37.  AGC  control; 

38.  UPKCh-P  [flat  type  control  frequency  receiver  amplifier]; 

39.  UPKCh-N  [slope  type  control  frequency  receiver  amplifier]; 

40.  RRU  [expansion  unknown] ; 

41.  UPKCh  [control  frequency  receiver  amplifier]; 

42.  Pf  60-72  [60  —72  KHz  bandpass  filter]; 

43.  Note:  Elements  indicated  with  a  dashed  line  are  inserted  in  station  B 

[Key  to  Figure  3.7.5  (see  following  page  206)]: 

1.  FVK-33  [K-33  filter-equalizer]; 

2.  KK  [correcting  network]; 

3.  RRU  [unknown  type  of  level  control] ; 

4 .  PLV  [ expansion  unknown] ; 

5.  D-150  filter; 

6.  RP  [flat  type  control]; 

7.  Receive  amplifier  IB; 

8.  RN  [slope  type  control]; 

9.  Receive  amplifier  2B; 

10.  UPKCh-N  [slope  type  control  frequency  receiver  amplifier]; 

11.  K-88  filter; 

12.  Line  amplifier; 

13.  SU  [matching  unit]; 

14.  Remote  power  transmit  unit; 

15.  To  3-channel  Systems; 

16.  Matching  transformer; 

17.  Control  frequency,  4.5  Np; 

18.  UPKCh-P  [flat  type  control  frequency  receiver  amplifier]; 
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3.8.  The  80-12,  BO-12-2  Twelve-Channel  Transmission  System 
(Manufactured  in  the  Hungarian  People's  Republic) 

Figures  3.8.1  -  3.8.3. 

Purpose:  Intended  for  multiplexing  open-wire  communications  lines.  The 

BO-12-2  is  a  modernized  BO-12.  The  electrical  characteristics  of 
the  BO-12-2  and  BO-12  ate  close  to  that  of  the  V-12-2  and  V-12-3 
domestic  equipment. 

Type  of  Line  Used:  Open-wire  copper  or  bimetal  circuit  with  3-4  mm  diameter 

conductors. 

Communications  System:  Two-band,  electrically  four-wire,  physically  two-wire. 
Electrical  Characteristics: 

The  line  frequency  spectrum:  BO-2  Spectra  A,  B,  C,  D,  E,  F 

BO-12-2  Spectra  A,  B,  C,  D. 


Line  Spectrum 

BipnaHTU  XHneflHOrO 
caexTpa 

Variants 

Line  Spectrun 

JlHBeftiibift  cnexxp 

KtH 

KHz 

KOHTpOAbuue  xqctotu,  jut  annapiTypu 

1  • 

18-12 

Hw 

A  -  B  Direction 

A 

B 

C 

D 

E 

F 

HanpaBjieH 

92-5-140  (o)  (o) 
95-7-143  (n)  (p) 
93^-111  (n) 
94-7-142  (o) 
92-4-140  (n) 
92-7-140  (0) 

«e  A—  B 

92  h  143 

96  h  136 

92  h  143 

A  -B  Direction 


HanpaBJieHHe  B—A 


A 

30-7-84  (n) 

B 

3CH-84  (o) 

40  u  80 

c 

D 

36-7-84  (n) 
36-^84  (o) 

40  h  80 

E 

304-84  (o) 

F 

.  304-84  (n) 

4 

' 

Key: 


1.  Control  frequencies,  KHz,  for  the  following  equipment:; 
Note:  The  standard  position  of  the  channels  is  indicated  by  a 
n  [p],  and  the  inverse  by  o. 


The  number  of  channels  which  can  be  organized 

The  effectively  transmitted  bandwidth  of  the  channels 


12 

300  -  3,400  Hz 
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Note:  Frequency  conversion  in  the  BO-12-2  equipment  (just  as  in  the  BO-3-2 
system)  is  based  on  pre-group  modulation.  The  300  -  3,400  Hz  voice 
frequency  spectrum  is  converted  in  the  transmission  spectrum  by  indi¬ 
vidual  frequencies  of  12,  16  and  20  KHz,  with  the  formation  of  a  pre¬ 
group  in  the  12  -  24  KHz  spectrum.  Subsequently,  the  pre-groups  are 
converted  to  the  main  group  at  60  -  108. KHz  using  frequencies  of  84, 

96,  108  and  120  KHz. 

The  main  group  is  converted  to  the  408  -  456  KHz  spectrum  in  the  third 
conversion  stage  by  means  of  the  348  KHz  carrier  frequency,  end  subse¬ 
quently  by  316,  551,  549  and  314  KHz  carriers,  as  well  as  492  and  372  KHz 
frequencies,  the  line  frequency  spectra  adopted  in  the  system  are  derived. 

Maximum  communications  range  10,000  km,  with  5  retrans¬ 

mission  sections 

The  same,  without  repeater  stations  80  -  150  km 

The  nominal  relative  transmit  level  at  the 

output  of  the  terminal  and  intermediate  stations  +2.0  Np  . 

The  normal  receive  level  at  the  input  at  143  KHz  -2.0  Np 

The  minimum  receive  level  at  the  input  at  143  KHz 

The  nominal  relative  voice  frequency  levels  of 

the  channels: 

Transmission  in  the  four-wire  section  of  a 
channel 

Reception  in  the  four-wire  section  of  a  channel 
Reception  and  transmission  in  the  two-wire 
section  of  a  channel 


8.1  8.5 

9.2  9.6 

The  input  impedance  of  the  equipment  from  the: 

Station  and  line  end  600  ohms 

Group  end  150  (or  135)  ohms 

Note:  In  the  BO-12-2  equipment,  a  matching  transformer  matches  the  input 
impedances  of  the  equipment  (600  ohms)  to  the  line  cable  input 
(120  or  200  ohms). 

The  AGC  system 

Voice  frequency  ringing  frequency: 

BO-12 
B0-12-2 


Electromechanical,  dual 
frequency  (flat  and  sloped) 

3,825  Hz 
2,100  Hz 


Attenuation  of  nonlinear  distortion  of  the 
amplifiers  at  an  output  level  of  +2.0  Np  with 
respect  to  the: 

Second  harmonic 
Third  harmonic 
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Note:  Direct  current  ringing  is  also  provided  going  to  the  switchboard  when 
working  via  a  four-wire  circuit,  as  well  as  17  -  50  Hz  ringing  when 
working  via  a  two-wire  circuit. 

Climatic  Operational  Conditions:  At  temperatures  of  from  +10  to  +40°,  And  a 

relative  ambient  air  humidity  of  80%  at  +20° 
C, 


The  Electrical  Power  Supply: 

Voltages: 

BO-12.  Alternating  current  at  110,  127  or  220  volts  +  3%  at  50  -  60  Hz. 

There  is  an  AC  power  supply  block  in  the  equipment,  which  provides  the  follow¬ 
ing  voltages  at  the  output:  206  volts  (for  the  plate  circuit),  20  volts  (AC 
voltage  for  the  filament  circuit),  and  24  volts  (DC  voltage  for  powering  relay 
circuits).  Provision  is  made  for  powering  the  equipment  from  DC  sources: 

Plate  206  volts  +3% 

Filament  21.2  volts  +3% 

Signaling  24  volts  +  10% 

Power  consumed  by  the  power  supply 
from  the  AC  mains  500  VA 

B0-12-2.  The  terminal  and  Intermediate  stations  are  powered  from  the  AC 
mains  or  from  DC  sources  (storage  batteries). 

250  v  for  220  v 
remote  pwr  +3% 
amps _ amps 

0.3  1.2 

0.3  1.3 


The  terminal  and  intermediate  stations  provide  power  and  the  interconnection 
capability  for  the  domestic  VUS— 12-2  equipment.  Installed  for  this  at  the 
terminal  station  is  one,  and  at  the  intermediate  station,  two  sets  of  devices 
for  remote  power  transmission. 

The  equipment  is  supplied  with  a  power  supply  using  DC  sources  and  the  VUS— 12— 2 
power  supply  units,  and  with  power  from  the  AC  mains  without  the  VUS— 12— 2  re¬ 
mote  power  supply  devices. 

Equipment  Complement: 

BO-12.  Terminal  station:  Two  SI0  and  SG0  racks.  Intermediate  station:  One 
rack. 

BO-12-2 :  The  terminal  or  intermediate  station  is  housed  in  one  cabinet,  where 
there  are  the  following:  generator  equipment,  blocks  of  channels,  jackfield, 
power  supply  block,  input  terminal  blocks  (SIO-12  racks  are  not  required  for 
the  BO-12-2  station).  A  generator  for  fixed  frequencies  in  the  300  -  3,400  Hz 
range  and  a  level  meter  are  built  into  the  equipment  for  performing  tests  and 
measurements. 


Current  Consumption 
Station 


Terminal 

Intermediate 


206  v  +.3% 
amps 

0.25 

0.5 


21.2  v  +  3% 
amps 

2.7 

3.7 


24  v  +  10% 
amps 

2.0 

1.3 
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Figure  3.8.1.  The  placement  of  the  equipment  in  the  rack  of  the  terminal 
(a)  and  intermediate  (b)  stations  of  the  BO-12-2  equipment 
Key:  1.  Input  terminal  blocks;  5.  Group  modulator; 

2.  Line  transformer;  6.  System  modulator; 

3.  Input  terminal  blocks;  7.  Transmit  amplifier; 

4.  Control  frequency  feed;  8.  PF  [bandpass  filter]; 


Construction: 

BO-12.  The  terminal  station.  The  dimensions  of  each  rack  are  2,600  x  680  x 
x  250  mm.  The  intermediate  station.  The  rack  dimensions  are  1,765  x 
x  680  x  250  mm. 

Note:  It  is  permissible  to  install  the  racks  with  their  backs  facing 
each  other. 

BO-12-2.  The  overall  cabinet  dimensions  are  2,600  x  66  x  280  nan.  All  of  the 

equipment  blocks  are  removable.  The  front  of  the  cabinet  is  enclosed 
with  doors. 

Weight:  350  kg  (one  rack  or  cabinet). 


[Key  to  Figure  3.8.1,  continued]: 

9.  NF  [routing  filter];  45.  Carrier  frequency  generator; 

10.  4  KHz  generator;  46.  314  -  551  KHz  generator  and 

11.  4  KHz  harmonic  generator;  amplifier; 

12.  80  KHz  control  frequency  receiver;  47.  56  -  59  KHz  generator; 

13.  12  KHz  harmonic  generator;  48.  84  -  120  KHz  amplifier. 

14.  LV  [?line  equalizer?] ; 

15.  Control  frequency  signaling; 

16.  Control  frequency  receiver; 

17.  Control  frequency  generator; 

18.  [?gain  control?]; 

19.  System  demodulator; 

20.  Group  demodulator; 

21.  Receive  amplifier; 

22.  Channel  1  block; 

23.  Main  group  block; 

24.  [?neper  meter?]; 

25.  Intercom-callup  unit; 

26.  Meter; 

27.  Jackfield; 

28.  Subgroup  I  converter; 

29.  Subgroup  II  converter; 

30.  Blocks  of  channels; 

31.  GTV  [voice  frequency  ringing  generator] ; 

32.  Differential  system  1; 

33.  Differential  system  6; 

34.  Power  supply  block; 

35.  [?gain  control?]; 

36.  Equalizer; 

37.  Transmit  amplifier; 

38.  143  KHz  control  channel  receiver; 

39.  Adjuster; 

40.  Amplifier; 

41.  Control  frequency; 

42.  LF  (K)  [(K  type)  line  filter]; 

43.  LV  [?line  equalizer?]; 

44.  LT  [? line  transformer?]; 
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9.  Pad; 

10.  Ring  receive; 

11.  Gain  control; 

12.  Control  channel  receiver 


fHcsco^^nvor^oo 


213 


9.  Line  trans 
10.  Equalizer. 


SECTION  4.  Transmission  Systems  Using  Balanced  Communications  Cables 

4.1.  The  K-3  Three-Channel  Transmission  System  (taken  out  of  production). 
Figures  4.1.1  -  4.1.4. 

Purpose:  Intended  for  multiplexing  cable  lines  or  steel  open  wire  circuits, 
for  intra— oblast*  and  rural  service. 

Type  of  Line:  PRPPM  cable  with  1.2  mm  diameter  cores  (or  of  a  smaller  diameter, 
but  with  correspondingly  smaller  line  sections).  Steel  circuits 
in  the  absence  of  HF  telephony  on  parallel  circuits. 

Communications  System:  Single  cable,  two-band,  electrically  four-wire, 

physically  two-wire. 

Electrical  Characteristics: 

Line  frequency  spectrum: 


JhmeilHbiu  cntKtnp  tacmorn : 


Direction  A-B 
HanpaBaeHHe  A-B  .  .  . 
.  E-A  .  .  . 


Channel  l,KHz  Channels  2/3 


KaHSJi  1,  Kttf 


3,7+6, 1 
•B-A  °*3+2»7 


Kanajiu  2/3,  Kt t|  iffly 


8,3+15,7 

18,9+26,8 


The  effectively  transmitted  passband  of  the  channels: 


1 

2/3 


0.3  -  2.7  KHz 
0.3  -  3.4  KHz 


The  number  of  channels  which  can  be  organized  3 

The  maximum  communications  range: 

Via  cable  lines  with  two  repeater  stations  50  km 

Via  open  wire,  steel  circuits  (without  repeater  sections): 


o  JbUMCTp  DpOSOAOB,  MM 

_P*cctoihhc  neatly 

2  q  BpODOJMMH,  CM 

CM3H,  KM 

3 

1  20 

.20 

3 

40 

25 

.3 

60 

.26 

4 

20 

27 

4 

40 

30 

4 

60 

32 

Key:  1.  Diameter  of  the  conductors,  mm 

2.  Spacing  between  the  conductors,  cm; 

3.  Communications  range,  km. 

The  length  of  a  repeater  section  using  cable  circuits: 
Maximum 
Minimum 


16.5  km 
8  km 
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The  Input  impedance  from  the:  Station  end  600  ohms 

Line  end  90  ohms;.  180  ohms;  800  ohms; 

1,400  ohms  (depending  on  the 
type  of  line) 

The  residual  channel  attenuation  at  800  Hz 

when  a  0.4  Np  pad  for  two-wire  through  working 

is  inserted  0,8  Np 

The  channel  stability  with  a  residual  attenua¬ 
tion  of  0.8  Np  no  less  than  0.6  Np  for  the 

case  of  no  load  from  the 
switchboard  end 

The  nominal  relative  transmit  level  of  one  -0.4  Np  for  a  load  of  600 

channel  at  the  station  output  ohms 

The  amplitude  characteristic  of  the  channel  Flat  within  0.1  Np  when  the 

level  increases  by  0.5  Np  with 
respect  to  the  measurement 
level 

The  nonlinear  distortion  factor  when  400  Hz  No  more  than  5% 

is  fed  into  the  channel  at  the  nominal  measure¬ 
ment  level 

The  perceptible  crosstalk  isolation  between  No  less  than  6.7  Np 

channels 

The  internal  noise  voltage  at  the  point  with  2,0  mv  psophometric 
a  relative  level  of  -0.8  Np  when  working  With 
two  NUP's  [unattended  repeater  stations]; 

Voice  frequency  ringing  at  the  following 
frequencies  for  the  following  channels: 

1  3,0  KHz 

2  and  3  3.8  KHz 

Note:  A  provision  is  made  for  the  reception  and  transmission  of  semiautomatic 
and  automatic  dial  signals  via  each  of  the  channels. 

The  climatic  operational  conditions:  At  a  temperature  of  from  +15  to  +40°  C, 
and  a  relative  ambient  air  humidity  of  85%. 

The  Electrical  Power  Supply: 

Voltages:  Terminal  station  24  volts  +10% 

Remote  power  for  the  intermediate  60  volts  +  10%  using  a 
stations  "wire-wire"  system 

Signaling  24  volts  or  60  volts  (separate 

batteries) 

Current  Consumption:  Terminal  station  (for  0.12  amps  (without  considering 

three  channels  the  current  consumption  for 

the  ringing  devices),  0.48  amps 
(when  the  ringing  devices 
operate) 

0.045  amps. 


Intermediate  station 
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Equipment  Complement 

Terminal  Station.  The  0K-1A  or  0K-1B  single  channel  set  for  the  first  channel; 
The  0K-2A  or  0K-2B  two-channel  set  for  the  second  and  third  channels;  the  VO 
auxiliary  equipment  for  transmitting  the  remote  power,  and  receiving  the  r  ng 
voltage  (has  a  signaling  device  for  blown  fuses);  a  protection  panel  and  a 
line  transformer,  LTr  (mounted  outside  the  equipment). 

Intermediate  Station.  The  PK  intermediate  set  for  lines  longer  than  16.5  km. 


t 


Construction: 

The  0K-1A,  0K-1B,  0K-2A  and  0K-2B  terminal  stations,  as  well  as  the  auxiliary 
equipment,  are  mounted  on  separate  panels,  which  can  be  desk  mounted  or  mounted 
in  standard  line  equipment  shop  bays. 

The  blocks  are  arranged  on  one  side  on  the  panels.  The  blocks  are  tied  into 
the  circuitry  by  means  of  five-contact  plugs. 

Dimensions:  0K-1A  (or  0K-1B)  -  147  x  450  x  325  mm;  0K-2A  (or  0K-2B)  -  240  x 
x  450  x  325  mm;  VO  -  147  x  450  x  275  mm. 

Note:  The  equipment  is  designed  around  type  P206,  P14,  P4V,  P13B  and 
D2V  transistors. 

Weight:  Each  terminal  station  weighs  roughly  60  kg. 


Figure  4.1.2.  The  order  for  joining  the 
racks  of  the  K— 3  equipment  together. 
Key:  VO  *  Auxiliary  equipment 
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Figure  4.1.3.  The  placement  of  the  equipment  in  the  K-3  terminal  station: 

a)  Terminal  station  for  the  first  channel,  OK-1; 

b)  Terminal  station  for  the  second  and  third  channels,  OK-2; 
..  c)  Auxiliary  equipment,  VO. 

Key:  1.  Low  frequency  block,  .1-1;  9.  Low  frequency  block,  5-2; 

2.  Transmit  amplifier  block,  2-1A;  10.  Transceiver  block,  6-2; 

3.  Receive  amplifier  block,  3-1A;  11.  Receive  amplifier  block,  7-2A; 

4.  Block  4-1;  12.,  Block  of  line  filters,  8-2; 

5.  Measurement  block,  1-2;  13.  Magneto  ringer  block,  1-8; 

6.  Transceiver  block,  2-2;  14.  Signaling  and  voice  frequency 

7.  Transmit  amplifier  block,  3-2a;  ring  transmit  block. 

8.  Block  of  routing  filters,  4-2A; 


\ 
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[Key  to  Figure  4.1,4,  continued]; 

13.  Control  channel;. 

14.  Input  channel 

15.  Oscillator,  f  =  3.8  KHz; 

16.  Pad,  0.2  Nepers; 

17.  Supplemental  amplifier; 

18.  Group  equalizer; 

19.  Oscillator,  f  *  309.4  (or  344)  KHz; 

20.  Receive  amplifier; 

21.  GDM  [?group  demodulator]; 

22.  Demodulator  2;. 

23.  PSU  [unknown  type  of  amplifier  panel] 

24.  PF-3*2  [3.2  KHz  bandpass  filter]; 


25.  Rectifier; 

26.  Pad,  0.4  Nepers; 

27.  Choke; 

28.  Relay  2; 

29.  For  station  A; 

30.  Oscillator,  f  -  6.4  KHz; 

31.  Equalizer; 

32.  For  station  B; 

33.  3.0  KHz  bandpass  filter; 
34 ..  Pad,  0.2  Nepers. 


4.2.  The  KNK-6t  and  KNK-6s  Six-Channel  Transmission  System 

(Manufactured  in  the  Czechoslovakian  Socialist  Republic) 

Figures  4.2.1  -  4.2.6, 

Purpose:  Intended  for  the  HF  multiplexing  of  non-coil-loaded  cables  over 
short  distances.  The  KNK-6t  equipment  is  a  modification  of  the 
KNK-6s  equipment.  At  the  present  time,  the  KNK-6s  equipment  is 
not  being  supplied. 


Type  of  Line:  Balanced,  non— coil-loaded  cables  with  0.8  —  1.5  mm  diameter 
copper  cores. 

Communications  System:  Single  cable,  two— band. 

Note:  When  using  the  KNK-6t  or  KNK-6s  equipment,  it  is  not  permissible 

to  multiplex  the  remaining  pairs  of  a  cable  with  other  HF  multiplex 
systems.  When  multiplexing  only  part  of  the  pairs  of  a  non-coil-loaded 
cable  with  KNK-6t  or  KNK-6s  systems,  suppression  filters  are  to  be 
inserted  in  the  remaining  pairs  of  this  cable  at  the  intermediate 
amplifier  points. 


Electrical  Characteristics: 

The  line  frequency  spectrum:  A-B  direction 

B-A  direction 

The  number  of  HF  channels  which  can  be  set  up 


16  -  60  KHz 
76  -  120  KHz 

6 


The  effectively  transmitted  passband  300  -  3,400  Hz 

The  maximum  length  of  a  repeater  section  for 
VTSP  cable  16  km 

Note:  The  KNK-6t  equipment  channels  with  companders  provide  for  up 

to  three  transits  without  noticeable  degradation  of  the  speech 
quality. 
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The  maximum  number  of  repeater  sections; 

For  the  KNK-6s 

For  the  KNK-6t  for  multiquad  cables 
The  same,  for  single  quad  cables 

The  nominal  relative  levels  in  the  four  wire 
part  of  the  channels,  with  respect  to  voice 
frequencies: 

At  the  input 
At  the  output 

The  capability  of  secondary  multiplexing 
of  HF  channels 


The  nominal  value  of  the  relative  transmit 
level  (with  respect  to  power)  at  the  output  of 
terminal  and  intermediate  stations,  at  the 
following  frequencies: 


4 

5 
7 


-1.5  Np 
+0.5  Np 

Permitted  in  each  system  is 
the  multiplexing  of  two  chan¬ 
nels  with  voice  frequency 
telegrapy  at  a  power  of  135 
or  270  yw,  A  provision  is  made 
in  the  KNK-6t  for  the  option  of 
organizing  a  broadcast  channel 
via  a  phantom  circuit  in  a 
1,000  -  7,000  Hz  spectrum. 


120  KHz 
60  KHz 

The  minimum  value  of  the  input  level 

The  input  impedance  of  the  equipment  from  the; 


-1.5  Np 
-2.4  Np 

-7.5  Np 


Line  end  (through  a  matching  transformer)  120  or  150  ohms 

Station  end  600  ohms 

The  individual  (channel)  carrier  frequencies,  KHz 


Channel  1  120 
Channel  2  112 
Channel  3  104 
Channel  4  96 
Channel  5  88 
Channel  6  80 

The  group  carrier  frequency  136  KHz 


The  frequency  for  synchronizing  the  carrier 
frequencies  (transmitted  by  station  A)  120  KHz 

The  perceptible  crosstalk  isolation  between  the 
channels  of  one  system,  without  companders: 

KNK-6t  6,5  Np 

KNK-6s  5.5  Np 
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The  gain  control  range  (manual)  in  the  channel  block  +  0.7  Np 

The  seasonal  gain  control  range  in  the  receive  section 

of  the  group  block  +  0.3  Np 

The  AGC  system  (only  for  KNK-6t  intermediate  stations  Based  on  the  ground 
on  a  single  quad  cable)  temperature 


The  temperature  range  of  control  using  ground  refer¬ 
enced  AGC 

The  relative  variation  in  the  gain  of  the  intermediate 
amplifiers  with  respect  to  the  gain  at  a  temperature  of 
+7°  C 

Ringup  system 


From  -5  to  +18° 

C 

Maximum,  +0.1 

Np 

Minimum,  +0.6 

Np 

With  a  3,850  Hz 

fre- 

quency  (outside 

the 

HF  channel) . 

Climatic  Operational  Conditions: 

Terminal  stations  at  temperatures  of  from  +10  to  +40°  C,  and  a  relative 
humidity  of  45  -  75%; 

Intermediate  stations  at  temperatures  of  from  -5  to  +20°  C,  and  a  relative 
humidity  of  45  -  75%. 


The  Electrical  Power  Supply: 

Voltages: 

Terminal  Stations  Alternating  current  mains  at  220  v  +  3%,  Emergency 

power  from  60  volts  (only  for  the  KNK-6t  equipment) 

Intermediate  stations  Remote  power  from  60  volts. 


Current  and  Power  Consumption 


Equipment 

Power,  VA,  at 
220  volts  AC 

Current,  amps, 
60  volts  DC 

Terminal  station,  without  regulators 
for  12  and  24  channels: 

KNK-6s 

90 

KNK-6t 

120 

4.0 

The  same,  with  regulators: 

KNK-6s 

260 

KNK-6t 

275 

4.0 

Intermediate  station  (remote  power): 

KNK-6s 

- 

0.020 

KNK-6t  for  single  quad  cable 

-  •. 

0.015 

KNK-6t  for  multiquad  cable 

- 

0.020 
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Equipment  Complement 

KNK-6c: 

Terminal  Station.  It  is  manufactured  in  four  variants,  depending  on  the  spectrum 
of  frequencies  transmitted  into  the  line  and  the  number  of  systems  installed  in 
a  bay:  ST4A;  ST4B;  ST2A;  and  ST2B.  The  index  A  indicates  that  the  rack  trans¬ 
mits  16  -  60  KHz  into  the  line,  and  the  index  B  indicates  76  -  120  KHz.  The 
indices  2  and  4  indicate  the  maximum  number  of  systems  which  can  be  mounted 
in  a  rack. 

Each  rack  contains  the  following:  cabinet,  panel  of  input  terminal  blocks, 
a  filter  for  the  synchronization  frequency  at  stations  A  or  B  (depending  on 
the  spectrum  of  transmitted  frequencies),  a  block  for  A  or  B  service  communi¬ 
cations,  control  panel,  A  or  B  carrier  frequency  generator,  power  supply  panel 
remote  power  transmit  panel,  service  communications  handset,  and  set  of  spare 
parts. 

The  following  equipment  is  supplied  on  special  order:  KS-6  six-channel  groups, 
the  number  of  which  corresponds  to  the  number  of  systems  installed  in  a  rack; 
group  system  block  with  the  designation  of  the  type  of  cable;  the  number  of 
blocks  corresponds  to  the  number  of  systems;  remote  power  supply  unit;  AC 
voltage  regulator;  connecting  boxes  for  the  entrance  of  line  cables,  which 
contain  cable  terminal  strips,  dischargers  and  voice  frequency  transformers 
for  the  creation  of  phantom  circuits. 

The  ST 4 A  and  ST4B  stations  can  be  put  together  in  sets  of  1-4  systems,  and 
the  ST 2 A  and  ST2B  stations,  1-2  systems. 

Intermediate  Station.  Included  in  the  station  complement  are:  four  amplifiers 
(two  of  them  standby),  two  connecting  boxes,  which  contain  cable  terminal 
strips  and  discharges.  The  connecting  boxes  are  supplied  with  sections  of 
single  quad  cable  2.5m  long. 

KNK-6t : 

Terminal  Station.  It  is  manufactured  and  fitted  out  just  as  the  KNK-6s  terminal 
station,  i.e.  the  ST4A,  ST4B,  ST2A,  and  ST2B  stations. 

Each  rack  contains  the  following:  cabinet,  panel  of  input  terminal  blocks, 
control  panel,  A  or  B  carrier  frequency  generator,  block  of  signal  generators, 
power  supply  block,  A  or  B  service  communications  block,  service  communications 
handset,  a  set  of  accessories  and  a  small  set  of  spare  parts.  Besides  this, 
the  station  is  outfitted  with  the  following  equipment:  a  connection  box, 
measurement  generator,  transistorized  level  meter,  psophometric  voltmeter,  AC 
voltage  regulator,  and  a  power  supply  working  from  60  volts. 

Notes:  1.  On  special  order,  six-channel  sets  (SKS6  [Latin  letters.])  can  be 

supplied,  and  in  this  case,  it  is  necessary  to  indicate  the  requisite 
type  of  differential  systems  (for  manual  or  automatic  operation) . 

2.  It  is  necessary  to  keep  in  mind  that  the  individual  parts  of  the 
KNK-6t  and  KNK-6s  equipment  are  not  mutually  interchangeable. 
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3.  For  lines  with  one,  two  and  three  intermediate  stations,  it  is  necessary 

to  order  one  remote  power  transmit  block,  and  for  lines  with  a  large  number 
of  intermediate  stations,  two  remote  power  blocks, 

4.  The  220  volt  voltage  regulator  (can  supply  one  terminal  station  rack) . 

Intermediate  Station.  The  intermediate  station  with  AGC  is  intended  for  hookup 
to  a  single  quad  cable,  and  consists  of  the  following:  cast  iron  box,  brass 
box  with  two  operational  and  one  standby  amplifier,  two  connecting  boxes  with 
cable  sections,  set  of  hookup  accessories  and  a  small  set  of  spare  parts. 

The  intermediate  station  without  AGC  for  multiquad  cable  has  the  following 
complement:  cast  iron  box,  brass  box  for  housing  10  amplifiers,  two  connect¬ 
ing  boxes  with  cable  sections,  sets  of  spare  parts  for  hookup  and  a  small 
set  of  spare  parts. 

Notes:  1.  Blocks  of  amplifiers  (for  multiquad  cable)  and  supplemental  connecting 
boxes  for  the  connection  of  broadcast  equipment  via  a  phantom  circuit 
can  be  supplied  on  special  order. 

2.  When  ordering  intermediate  stations,  the  type  of  cable  for  which  this 
station  is  intended  should  be  indicated. 

Construction:  . 

The  terminal  stations  are  made  in  the  form  of  cabinets  with  the  following  dimen¬ 
sions:  The  ST4A  and  ST4B  stations:  2,600  x  626  x  225  mm;  the  ST2A  and  ST2B  sta¬ 
tions:  2,120  x  625  x  225  mm.  The  intermediate  stations  for  a  single  quad  cable 
for  the  KNK-6s  and  KNK-6t  equipment  are  made  in  a  structurally  similar  manner 
with  dimensions  of  540  x  1,160  x  254  mm,  and  are  intended  for  being  buried  in 
the  ground. 

The  intermediate  station  for  multiquad  cable  is  intended  for  installation  in 
an  unheated  room  (or  in  a  manhole)  and  has  dimensions  of  1,025  x  760  x  280  mm 


Weight: 

ST4A  and  ST4B  terminal  stations  275  kg 
ST2A  and  ST2B  terminal  stations  185  kg 
Unattended  repeater  station  for  1x4  cable  105  kg 
Connecting  box  50  kg 
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Figure  4.2.1.  The  placement  of  the  equipment  in  the  terminal  station  of 
the  KNK-6t  equipment  for  four  systems: 
a)  without  the  doors;  b)  with  the  doors. 


Key:  1.  Input  terminal  blocks; 

2.  Group  block; 

3.  Channel  1; 

4.  Differential  systems  of 
channels  for  automatic  through 
working ; 


5.  A  (or  B)  carrier  frequency  generator 

6.  Service  communications; 

7.  ZF  [suppression  filters] ; 

8.  PV  [?ring  receiver?]; 

9.  Control  panel; 


[Key  to  Figure  4.2.1,  continued]: 

10.  Differential  systems  of  the  channels  for  the  terminal  mode; 

11.  Remote  power  transmit  block; 

12.  Power  supply  panel; 

13.  Power  supply  board. 


Figure  4.2.2.  The  placement  of  the  equipment  in  the  terminal  station  of 
KNK-6t  equipment  for  two  systems: 
a)  Without  the  doors;  b)  With  the  doors. 


Key:  1.  Input  terminal  blocks; 

2.  Group  block; 

3.  Channel  1; 

4.  Differential  systems  of  the 
channels  for  automatic 
through-working ; 


5.  A  (or  B)  carrier  frequency  generator 

6.  Control  panel; 

7.  Service  communications; 

8.  Suppression  filters; 

9.  Differential  systems  of.  the  channels 
for  the  terminal  mode; 
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[Key  to  Figure  4.2.2,  continued]: 

10.  GTV  [voice  frequency  ringing  generator]; 

11.  Remote  power  transmit  block; 

12.  Power  supply  panel; 

13 .  Power  supply  board . 


Figure  4.2.3.  Block  diagram  of  terminal  station  of  the  KNK-6t  equipment. 

Key:  1.  NF  [routing  filter]; 

2.  Amplifier; 

3.  Equalizer; 

4.  Modulator; 

5.  FKi  [channel  1  filter?]; 

6.  Differential  system; 

7.  Transformer; 

8.  FK2; 

9.  Komp  [compander]; 

10.  Four-wire  input; 

11.  2,  4-wire  output  (or  input); 

12.  Generator  equipment; 

13.  Connection  box; 

14.  To  the  remote  power  transmit  blocks; 

15.  D-120  filter; 

16.  Differential  system; 

17.  Demodulator; 

18.  ZKS  [expansion  unknown] ; 

19.  PTV  [voice  frequency  ring  receiver]; 

20.  VR  [ ?ring  relay?]; 

21.  Ring  receive. 
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Figure  4.2.4.  Block  diagram  of  terminal  station  B  of  the  KNK-6t 
equipment. 

Key:  1.  NF  [routing  filter]; 

2.  D-120  filter; 

3.  Amplifier; 

4.  Equalizer; 

.  5.  Amplifier; 

6.  ZF-120  [120  KHz  suppression  filter]; 

7.  Transformer; 

8.  Modflator; 

9.  FK^  [?channel  1  filter?]; 

10.  Differential  system; 

11.  Komp  [compander]; 

12.  FK2; 

13.  Connecting  box; 

14.  To  the  remote  power  transmission  blocks; 

15.  Demodulator; 

16.  Generator  equipment; 

17.  PTV  [voice  frequency  ring  receiver]; 

18.  ZKS  [expansion  unknown]; 

19.  VR  [?ring  relay?]; 

20.  Ring  receive; 

21.  Four-wire  input; 

22.  2,  4-wire  output  (or  input). 
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Figure  4.2.5.  Block  diagram  of  the  repeater  station  of  the  KNK-6t 
equipment  for  a  single  quad  cable  (without  AGC). 


Key:  1.  VTSP  1  x  4  x  1.2  [cable]; 

2*  Connection  box; 

3.  Repeater  station; 

4.  Protective  device; 

5.  Remote  monitoring  generator 

6.  Main  amplifier; 


7.  Standby  amplifier; 

8.  Protective  device; 

9.  Telephone  handset; 

10.  Service  communications  and 
remote  power  block. 

11,  Telephone  handset. 


Figure  4.2.6.  Block  diagram  of  the  unattended  repeater  station  of 
the  KNK-6t  equipment  for  a  single  quad  cable. 

Key:  1.  76  -  120  KHz; 

2.  Routing  filter; 
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[Key  to  Figure  4.2,6,  continued]: 

3.  Amplifier;  7.  Equalizer; 

4.  Station  B;  8.  Pad; 

5.  Line  Transformer;  9,  Station  A. 

6.  D-120  filter; 


4.3.  The  KV-12  12-Channel  Transmission  System 
Figures  4.3.1.  -  4.3.9. 


Purpose: 

Intended  for  multiplexing  balanced,  non— coil— loaded  and  intra— oblast  *  trunk 
cable  lines.  It  is  also  employed  for  the  organization  of  communications  at 
the  cable  transitions  to  open  wire  communications  lines  using  the  V-12-2 
equipment. 


Type  of  Line: 

Cables  of  the  MKS  and  MK  type  with  a  capacity  of  4  x  4  x  1.2  or  7  x  4.x  1.2; 
TDSB  [cables]  of  various  capacities. 


Communications  System:  Single  cable. 

Electrical  Characteristics: 

Line  frequency  spectrum 

Spectrum  I 
Spectrum  V 


two-band. 


36  -  84  KHz  (B-A  direction) 

92  -  143  KHz  (A-B  direction) 

Direct  arrangement  of  the  channels 
Inverse  arrangement  fo  the 
channels . 


Note:  Inverse  spectrum  V  should  be  employed  in  one  of  the  systems  operating  via 
one  quad.  Suppression  filters  should  be  inserted  in  through-working  cir- 
cuits. 


The  number  of  channels  which  can  be  set  up 
with  the  equipment  via  one  two-wire  circuit  12 

The  effectively  transmitted  passband  300  —  3,400  Hz 

The  number  of  telephone  channels,  used 

simultaneously  for  secondary  multiplexing  See  the  introduction 

The  maximum  length  of  a  voice  frequency 
retransmission  section  800  Ion 

The  maximum  service  range  2,400  km 

The  nominal  length  of  a  repeater  section  of  anomAxtmin  >  where  anom  is  the 

a  trunk  on  an  OUP — OUP  [attended  repeater  attenuation  of  the  repeater  sec- 

station]  section  tion  at  143  KHz;  min  i®  the 

attenuation  factor  of  the  cable 
at  the  minimum  temperature. 
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The  input  impedance  of  the  equipment  from 
the  line  end: 

With  line  transformers  135  ohms  and  180  ohms 

Without  the  line  transformers  135  ohms 

The  permissible  deviation  in  the 
reflection  factor  10% 

The  attenuation  of  two  line  transformers  0.1  Np 

The  residual  channel  attenuation  at  800  Hz  0.8  Np 

The  nominal  relative  levels  in  the  four  wire  section 
of  a  channel  with  respect  to  voice  frequencies: 

At  the  input 
At  the  output 

The  nominal  relative  transmit  levels  through  the  channels 
at  the  line  amplifier  output  (with  respect  to  power):  . 

Without  skewing  [of  the  frequency  response]  (can  be 
used  on  short  trunks  up  to  250  km)  0  Np 

With  skewing : 

At  the  upper  frequency  +0.5  Np 

At  the  lower  frequency  -0.5  Np 

The  internal  noise  level  in  the  spectrum  of  one 

telephone  channel  at  NUP's  and  OUP’s,  reference  to  the 

line  amplifier  input  -15,7  Np 

The  psophometric  noise  power  at  the  point  with  a  rela-r 
tive  zero  level,  which  may  be  induced  in  the  channels 
of  the  system: 

By  two  terminal  stations  with  low  frequency  termina¬ 
tion  of  the  channels  500  pw,  psoph. 

By  the  line  channel,  for  a  length  of  800  km  7,500  pw,  psoph. 

By  two  terminal  stations  with  termination  for  the 
primary  groups  (HF  retransmission)  233  pw,  psoph. 

Note:  It  is  recommended  that  no  more  than  one  HF  retransmission  be  organized 
on  a  low  frequency  retransmission  section. 

By  the  equipment  for  segregating  four  channels: 

In  the  straight-through  channel  60  pw  psoph. 

In  the  channel  for  the  segregation  and  insertion 
of  the  four  channels  350  pw  psoph. 

Note:  It  is  recommended  that  no  more  than  two  sets  of  segregation  equipment 
be  installed  on  a  low  frequency  retransmission  section,  and  in  this 
case,  the  straight-through  edge  channels  should  not  be  used  for  through 
working. 

The  distribution  of  the  noise  power  induced  by  the 
line  channel  in  the  upper  channel  of  the  system 

(thermal,  nonlinear  and  linear)  1:1:2 


-1.5  Np 
+0.5  Np 
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The  nonlinearity  attenuation  for  the  case  of  a  zero 

level  at  the  output  (with  respect  to  power)  and  a 

gain  of  7.6  Np:  a2h  9  Np 

a3h  12  Np 


The  nominal  attenuation  of  a  repeater  section  at  143 
KHz  at  the  minimum  ground  temperature  (cable  only), 
anom» the  case  of  inadequate  compensation  at  5°  C): 

MKB  [cable]  6*3  Np 

MKSB  5.3  Np 

The  following  deviation  in  the  attenuation  over 
all  repeater  sections  is  permitted 
The  following  deviation  in  the  attenuation 
of  up  to  [?50%?  -poor  copy]  of  the  sections 
in  the  direction  of  an  attenuation  increase 
is  permitted 

the  frequency  for  noise  computation  in  the  design 
of  the  trunk 

The  gain  of  the  station: 


+0.15  Np 

0.3  Np 
143  KHz 


Maximum  gain:  Equipment 

84  KHz 
nepers 

143  KHz 
nepers 

Unattended  and  attended  repeater  stations 

5.65 

7.4 

Terminal  stations  (the  receive  channel  between 
the  input  to  the  equipment  (or  line)  and  the 
primary  group  output:  the  —0.6  Np  point  at  the 
maximum  settine  of  the  AGO) 

5.1 

7.0 

Minimum  Gain  (with  the  minimum  pad  attenuation  in  the  negative  feedback  cir 
cuit,  at  the  minimum  setting  of  the  level  control,  when  the  supplemental 
amplifiers  are  switched  in): 

84  KHz  143  KHz 

Equipment  nepers  nepers 

Unattended  and  attended  repeater  stations 

3.75 

5.0 

Terminal  station  at  the  minimum  setting  of 
the  AGC 

3.4 

4.8 

The  gain  control  in  the  negative  feedback  circuit  of 
an  NUP,  OUP  and  OP: 

Flat 

Sloped  lower  group  of  frequencies 
Sloped  upper  group  of  frequencies 

The  equalizing  capability  of  the  NUP,  OUP  and  OP 
attenuation  pads: 

The  difference  in  the  attenuation  of  the  variable 
slope  network  in  the  negative  feedback  circuit 
between  frequencies  of  36  (or  92)  KHz  and  84  (or 
143)  KHz: 


(0.1  x  10)  Np 
(0.1  x  12)  Np 
(0.1  x  9)  Np 
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The  lower  group  of  frequencies  (0.1  x  12  +  0.3)  Np 

The  upper  group  of  frequencies  (0.1  x  9  +  0.3)  Np 

The  difference  in  the  attenuation  of  the  constant 
slope  network  in  the  negative  feedback  circuit 
between  frequencies  of  36  (or  92)  KHz  and  84  (or 
143)  KHz  °*8  NP 

The  attenuation  of  the  routing  filters  at  the 
following  frequencies:  ^  ^  0.2  Np 

84  KHz  0.6  Np 


The  level  control  system: 

In  the  0UP  amplifiers 

In  the  OP  amplifiers  (AGC  derived  from  the  control 
frequencies) :  Flat  type 

Slope  type 

Amplifiers  with  AGC  are  located  only  at  terminal 
stations,  and  those  with  manual  control,  every: 


Manual,  flat-slope  type 

80  or  92  KHz 
40  or  143  KHz 

100  -  125  km 


Ranges  of  gain  control: 

For  NUP  and  OUP  amplifiers,  between  stages 
For  terminal  station  AGC  amplifiers: 

Flat  type 
Slope  type 
Between  stages: 

Flat  type 
Slope  type 

The  gain  control  by  virtue  of  the  supplemental 
amplifier  of  an  NUP,  OUP  and  OP,  for  the  following 
groups  of  frequencies:  upper 

lower 


0.3  and  0.5  Np 

1.6  Np 
0.7  Np 

0.3  and  0.5  Np 

0.9  +0.23  x  3  -  1.6  Np 


0,  1.7,  2.0  and  2.3  Np 
0,  1.5  Np 


Phantom  line  (installed  between  supplemental  and  line 
amplifiers) 

The  attenuation  of  a  phantom  line  at: 

143  (or  84)  KHz 
92  (or  36)  KHz 

Note:  A  phantom  line  is  a  special  order  item. 

Trunk  equalizers  are  installed  at  the  input  to  NUP  and 
OUP  amplifiers,  having  an  attenuation  at  a  frequency  of 
143  (or  84)  KHz  of 

Trunk  equalizers  should  be  installed  as  follows  for  the 
following  groups  of  frequencies: 

Lower  group,  every 
Upper  group,  every 


5  km 

1.09  (or  0.83)  Np 
0.87  (or  0.56)  Np 

0.5  Np 

200  km 
100  km 
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The  system  for  ringup  via  the  HF  channels  Voice  frequency  ringing  at  2,100 

Hz,  the  ringing  level  should  be 
0.7  Nep  below  the  relative  nominal 
transmit  level. 

The  number  of  service  links  provided  for 
servicing  the  trunk: 

MSS  [Trunk  service  communications  link]  1 
PSS-USS  [combined  station-to-station  and 
sectional  communications  service  link]  1 

Climatic  Operational  Conditions: 

Attended  Stations.  At  temperatures  of  from  +10  to  +40°  C,  and  a  humidity  of 
75%;  short  term  exposure  to  80%  at  a  temperature  of  +20°  C. 

Unattended  Stations.  At  temperatures  of  from  -5  to  +40°  C,  and  a  relative 
humidity  of  75%;  short  term  exposure  to  95%  at  a  temperature  of  +20°  C. 

The  Electrical  Power  Supply 
Voltages: 

Lower  power  supplies  (OP  and  OUP): 

Plate  220  volts  +  10%  or  130  volts  +  10% 

Filament  21.2  volts  +  3%  or  24  volts  +  10% 

Signaling  24  volts  +10%. 

Remote  power,  fed  into  the  line  (maximum)  450  volts 

The  voltage  at  the  terminals  of  the  NUP  135  volts  +  10% 
equipment,  powered  remotely  for.  the  case 
of  the  series  connection  of  the  remote 
power  for  up  to  two  systems  inclusively 

Note:  Required  for  powering  the  SIO  [individual  equipment  rack]  is 
206  volts  +  3%  and  21.2  volts  +3%. 

The  number  of  NUP’s  in  a  section,  working  from  the  remote  power  supply  voltage 
using  the  following  circuit  configurations: 

"Wire-ground"  up  to  four  (without  a  backup) 

"Wire-wire"  up  to  two  (without  a  backup) 

Where  DC  is  induced  at  a  voltage  of  more 
than  +  15  volts,  a  provision  should  be  made 
in  the  equipment  for  the  installation  of 

compensators  with  a  voltage  control  range  of  +70  volts 

The  permissible  voltage  (longitudinal  e.m.f.) 
due  to  the  influence  of  an  AC  electrified 
railroad  (on  a  repeater  section) 

Long  Term: 

—  For  the  case  of  remote  power  in  a 

"wire-ground"  configuration  and  where  one 
protective  unit  is  inserted  at  an  NUP  and 
one  at  an  OUP  50  volts  eff. 
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—  The  same,  for  the  case  of  remote  power  using  a 

"wire-wire"  configuration  100  volts  eff . 

—  For  the  case  of  remote  power  in  a  "wire-ground" 
configuration,  and  where  two  protective  units 

are  inserted  at  an  NUP  and  one  at  an  OUP  300  volts  eff. 

Short  Term: 

—  For  the  case  of  remote  power. in  a  "wire-ground” 

circuit  configuration  750  volts  eff. 


—  For  the  case  of  remote  power  in  a  "wire-wire" 

circuit  configuration  930  volts  Off, 

The  permissible  short  term  voltage  (longitudinal  e.m.f.) 
due. to  the  influence  of  high  voltage  lines  (on  a 
repeater  section): 

With  remote  power  via  a  "wire-ground"  circuit 
With  remote  power  via  a  "wire-wire"  circuit 

The  grounding  device: 

For  an  NUP  when  powered  in  a: 

"Wire-ground"  circuit  configuration  Two  grounds:  a  Working 

and  a  protective  one 

"Wire-wire"  circuit  configuration  One  ground:  a  working 

(or  protective)  one 


750  volts  eff.- 
930  volts  eff. 


For  OUP's  and  OP's  Three  grounds:  a  work- 

one  and  two  metering 
grounds. 

Note:  The  magnitude  of  the  resistance  of  each  ground  should  be  in 
accordance  with  GOST  A6A-68  [Stante  Standard  A6A-68] . 


Current  Consumption: 

Terminal  Station: 

SGP  for  one  system: 

Plate 

0.33  amps 

Filament 

A. 6  amps  . 

Signaling 

1,2  amps  (working) 

SGP  for  two  systems: 

Plate 

0.A2  amps 

Filament 

5.7  amps 

Signaling 

l.A  amps  (working) 

SKO  for  one  system: 

Plate 

0.2A  amps 

Filament 

A. 2  amps 

Signaling 

0.11  amps  (emergency) 

SKO  for  two  systems:. 

Plate 

0.A8  amps 

Filament 

8. A  amps 

Signaling 

0,22  amps  (emergency) 
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Intermediate  Station: 

PKVO  for  one  system: 

Plate 

0.05  amps 

Filament 

0.4  amps 

Signaling 

0,4  amps  (working) 

PKVO  for  two  systems: 

Plate 

0.1  amps 

Filament 

0.8  amps 

Signaling 

0.8  amps  (working) 

PKVN  for  one  system: 

Remote  power  supply  battery 

0.22  amps 

PKVN  for  two  systems: 

Remote  power  supply  battery 

0.26  amps 

Type  of  Vacuum  Tubes  Used:  6ZhlPYe  (used  as  an  exception  in  the  generator 

equipment  is  a  6P3Ye  tube). 

Equipment  Complement 

*  • 

Terminal  Station: 

SGP.  The  rack  of  group 

converters.  It  is  manufactured 

in  eight  variants 

depending  on:  the  number  of  systems  (for  one  or  two  systems);  the  transmis¬ 
sion  direction  (SGP-A  or  SGP-B);  and  on  the  VKO  panel  used  (input  impedance 
of  180  ohms  or  135  ohms). 

Supplemental  Equipment.  Stipulated  when  ordering:  The  remote  power  transmit 
panel  (one  or  two  blocks) ;  the  VKO  [cable  entrance  equipment]  panels  with 
an  input  impedance  of  135  or  180  ohms;  the  suppression  filters  (”plugH  fil¬ 
ter);  the  switcher  for  switching  the  amplifier  channels  (from  main  to  stand¬ 
by);  the  block  of  low  frequency  phantom  lines  for  three  to  five  km;  the 
block  of  HF  phantom  lines  for  three  to  five  km;  an  instrument  of  the  PIEL 
or  KIP-2  type;  the  row  signaling  transparency.  The  KGP  set  for  completing 
the  equipment  complement  of  the  SGP  racks  with  one  to  two  systems  (manufac¬ 
tured  to  match  the  transmit  direction;  KGP-A  or  KGP-B) . 

Notes:  1.  Regardless  of  the  number  of  systems,  the  SGP  rack  provides  the 
internal  rack  wiring  for  two  systems. 

2.  The  type  of  VKO  panels  is  stipulated  when  ordering. 

3.  SGP  racks  for  one  system  are  manufactured  only  for  line  spectrum 
variant  I,  while  the  KGP  sets  are  manufactured  only  for  line 
spectrum  variant  V. 

SIO.  The  individual  equipment  set  (see  section  7). 

SS-3  or  SS-4.  The  unitized,  switching,  service  communications  callup  equip¬ 
ment,  or  the  SSS-7  and  SSS-8  (see  section  11). 

SKO.  The  rack  of  compander  equipment  for  interference  reduction  in  the 

channels.  It  is  put  together  as  a  set  for  1-2  systems  with  the  capability 
of  installing  up  to  4  systems.  (Not  manufactured  at  the  present  time). 

The  Attended  Intermediate  Station: 

PKVO.  The  rack  of  intermediate  service  amplifiers.  Manufactured  in  four 
variants  depending  on:  the  number  of  systems  (one  or  two  systems);  on  the 
VKO  panel  employed  (input  impedance  of  180  or  135  ohms). 
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The  supplemental  equipment.  Stipulated  when  ordering:  the  VKO  panels  with 
input  impedances  of  135  or  180  ohms;  the  remote  power  transmission  panel 
(one  or  two  blocks);  the  HF  line  equalizer,  LV-0.3;  the  block  of  low  fre¬ 
quency  phantom  lines  for  5  km;  the  block  of  HF  phantom  lines  for  5  km; 
suppression  filter  ("plug"  filter).  The  complex  of  amplifier  equipment, 
KPKV-0,  for  filling  out  the  equipment  complement  of  the  PKV-0  rack  (the 
type  of  VKO  panels  is  stipulated  when  ordering) . 

Notes:  1.  The  set  of  amplifier  equipment,  KPKV-0,  is  supplied  as  a  separate 
product. 

2,  The  delivery  of  the  panel  of  DK-30  filters  for  the  PKV-0  racks, 
and  the  set  of  amplifier  equipment,  is  stipulated  when  ordering. 

3.  When  organizing  channel  segregation,  supplemental  equipment  is 
required  in  addition  to  the  PKV-0  and  SVK  racks:  an  SVK  connecting 
panel,  transmit  line  amplifiers,  pads  and  transformers. 

The  Unattended  Intermediate  Station 

PKV-N.  The  unattended  rack  of  intermediate  amplifiers.  It  is  manufactured 
in  two  variants,  depending  on  the  type  of  VKO  panels  employed  (with  an  input 
impedance  of  180  ohms  or  135  ohms).  The  PKV-N  rack  is  manufactured  for  one 
’ system. 

The  supplemental  equipment.  Stipulated  when  ordering:  the  rack  frame;  the 
panel  of  through-working  power  supply  filters;  suppression  filter  ("plug" 
filter) ;  block  of  low  frequency  phantom  lines  for  3-5  km;  block  of  HF 
phantom  lines  for  3-5  km;  the  block  of  LV-0.3  (ilepers)  low  frequency  line 
equalizers;  the  block  of  HF  LV-0.3  (nepers)  line  equalizers;  the  D-14  filter. 
The  set  of  amplifier  equipment,  KPKV-N,  for  filling  out  the  equipment  com¬ 
plement  of  the  PKV-N  rack. 

Notes:  1.  The  delivery  of  the  panel  of  DK-30  filters  and  the  set  of  amplifier 
equipment  is  stipulated  when  ordering. 

2.  Data  on  the  D-14  suppression  filters  are  given  in  section  13. 

Construction: 

SGP,  PKVO.  Rack  filled  on  both  sides.  Dimensions:  2,512  x  648  x  478  mm. 

PKV-N.  Rack  filled  on  one  side.  Dimensions:  2,500  x  648  x  250  mm. 

SKO.  Rack  for  up  to  two  systems  filled  on  one  side,  and  for  3-4  systems, 
filled  on  both  sides.  Dimensions:  2,512  x  648  x  380  mm. 


Weight  and  Cost 

Equipment 

Weight,  kg 

Price,  rubles 

SGP-A  for  one  system 

290 

2,497 

SGP-A  for  two  systems 

400 

3,628 

SGP-B  for  one  system 

290 

2,514 

SGP-B  for  two  systems 

400 

3,686 

PKVO  for  one  system 

190 

1,600 

PKV-N  for  one  system 

160 

1,132 

KSGP-A  for  one  system 

120 

1,086 

KSGP-B  for  one  system 

120 

1,124 

KPKV-0  for  one  system 

130 

888 
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Weight  and  Cost,  [continued]:. 


Weight,  kg  Cost,  rubles 


KPKV-N  for  one  system 
Remote  power  transmit  panel 
Panel  of  DK.-30  filters 
SVK  connection  panel _ 


100  724 

5.5  39 

9  113 

8 _ 1,141 


Figure  4.3.1.  The  placement  of  the  equipment  in  the  rack  of  group  converters 
SGP,  of  the  KV-12  equipment  for  one  system. 
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[Key  to  Figure  4.3.1]: 

1.  Blank  panel; 

2.  Input  terminal  blocks; 

3.  FINCh  [individual  carrier  frequency  filters  (odd)]; 

4.  340  KHz  group  carrier  frequency  unit; 

5.  FINCh  [individual  carrier  frequency  filters  (even)]; 

6.  484  KHz  group  carrier  frequency  unit; 

7.  308  KHz  group  carrier  frequency  unit; 

8.  G-4,  US-4  [4. KHz  generator,  4  KHz  amplifier]; 

9.  Control  frequency  power  distribution  panel; 

10.  PK  commutating  panel  (RF  rejection  filter); 

11.  Panel  of  group  transmit  converters; 

12.  GKCh-143 ,  GKCh-92  (GKCh  40,  80)  [143  and  92  KHz  (or  40  and  80  KHz)  control 
frequency  generators]; 

13.  Low  frequency  transmit  line  amplifer  panel  (LUS  NCh); 

14.  Fuse  and  signaling  panel; 

15.  VK0-1  [cable  input  unit  1]; 

16.  High  voltage  fuse  panel; 

17.  Panel  of  control  channel  receivers,  40  -  80  [KHz]  (or  PKK  92  -143); 

18.  High  frequency  receive  line  amplifier  panel  (LUS  VCh); 

19.  Remote  power  transmit  panel; 

20.  DK-88  filter; 

21.  DK-30  filter; 

22.  GP.  PR  [?group  converters,  receive?]; 

23.  Remote  power  supply  chokes; 

24.  SGP-A  (or  B). 

[Key  to  Figure  4.3.1  (page  239)]: 

1.  UGN-540  [540  KHz  group  carrier  amplifier?]; 

2.  Input  terminal  block; 

3.  FINCh  [individual  carrier  frequency  filters  (odd)]; 

4.  RKCh  [?control  frequency  power  distribution  unit?]; 

5.  FINCh  (even); 

6.  G-4,  Us-4  [4  KHz  generator,  4  KHz  amplifier]; 

7.  G-4,  Us-4; 

8.  GK4-143,  GK4-92  [unknown  types  of  4  -  143  and  4-92  KHz  generators]; 

9.  Connection  panel; 

10.  GPP  per.  [unknown  type  of  group  transmit  unit] ; 

11.  High  frequency  line  amplifier; 

12.  Fuse  and  signaling  panel; 

13.  PR  W  [expansion  unknown]; 

14.  PKK  [control  channel  receiver]; 

15.  Low  frequency  line  amplifier; 

16.  Remote  power  transmission  panel; 

17.  Blank  panel; 

18.  Control  channel  receiver; 

19.  Low  frequency  line  amplifier; 

20.  VKO  [cable  entrance  unit]; 
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Figure  4.3.2.  The  equipment  placement  in  the  rack  of  group  converters 
SGP,  of  the  KV-12  equipment  for  two  systems. 


[Key  to  Figure  4.3.2,  continued  from  page  238]: 

21.  DK-30  filter; 

22.  GP  PR  [expansion  unknown]; 

23.  DR.  DP  [?remote  power  transmission  chokes?]; 

24.  GP  Per  [? transmit  group  converter?]; 

25.  PUs  VCh  [unknown  type  of  high  frequency  amplifier]; 

26.  GP  Pr; 

27.  DK-88  filter; 

28.  SGP  A  (or  B) . 


'  [Key  to  Figure  4.3.3,  page  241] 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 


High  frequency  line  amplifier; 

Low  frequency  line  amplifier; 

Control  frequency  meter; 

PK  [?monitor  panel?]; 

PR  [ ?distribution  panel?]; 

Location  for  the  installation  of  the 
Location  for  the  installation  of  the 
Location  for  the  installation  of  the 
Location  for  the  installation  of  the 
Location  for  the  installation  of  the 
Location  for  the  installation  of  the 
VG  [ input  terminal  block] ; 

VKO-I  [cable  entrance  unit  one]; 
VKO-II; 

DR.  DP  [unknown  type  of  remote  power 
VKO-3 ; 


DK-30  filters; 

DK-88  filter  panel; 
high  frequency  line  amplifier  panel 
low  frequency  line  amplifier  panel; 
DK-88  filter  panel; 

DK-30  panel; 


supply  unit] ; 


Pr.  W  [expansion  unknown]; 

PDP-1,  PDP-5  [remote  power  transmission  units  1  and  5], 
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Figure  4.3.3.  The  placement  of  the  equipment  in  the  PKV-0  attended  inter¬ 
mediate  amplifier  station  of  the  KV-12  equipment  for  1-2 
systems. 
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Figure  4  3.4.  The  placement  of  the  equipment  in  the  unattended  intermediate 
amplifier  station  (PKV-N)  of  the  KV-12  equipment  for  1-2 
systems. 

Key:  1.  High  frequency  line  amplifier; 

2.  Low.  frequency  line  amplifier; 
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[Key  to  Figure  4.3.4,  continued]: 

3.  Cable  entrance  unit  1; 

4.  [?power  supply  filter?]; 

5.  PDP  [remote  power  transmit  unit]; 

6.  Cable  entrance  unit  2; 

7.  Location  for  the  installation  of  the  DK-30  filter  panel; 

8.  Location  for  the  installation  of  the.  DK-88,  RP2,  140,  440  sp  panels; 

9.  The  same,  HF  line  amplifiers; 

10.  The  same,  LF  line  amplifiers; 

11.  The  same,  DK— 88,  RP— 2,  140,  441  sp; 

12.  The  same,  for  the  DK-30  filters. 


[Key  to  Figure  4.3.5,  page  244] 

1.  Input  terminal  blocks; 

2 4  Compressor,  expander; 

3.  Fuses; 

4.  Signaling. 
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0.51  neper  pad;  13.  GKCh  [control  frequency  generator]; 

Group  converter  2,  transmit;  14.  Routing  filters; 


[Key  to  Figure  4.3.6,  continued]: 

15.  Line  filters; 

16.  Cable  entrance  equipment; 

17.  Flat  type  control  channel  receiver; 

18.  [?auxiliary  amplifier?]; 

19.  0.38  neper  pad; 

20.  Group  converter  1,  receive; 

21.  4.4  neper  pad; 

22.  High  frequency  line  amplifier; 

23.  Pr.  VCh.  [?high  frequency  receiver?] ; 

24.  Supplemental  D-88  filter; 

25.  Slope  type  control  channel  receiver; 

26.  AGC  control; 

27.  Receive  equalizer; 

28.  Supplemental  HF  amplifier; 

29.  To  the  3  channel  system  equipment; 

30.  To  the  remote  power  transmit  unit; 

31.  Line; 

32.  Line  transformer; 

33.  D-88  filter. 

[Key  to  Figure  4.3.7,  page  247]: 

1.  Rejection  filter; 

2.  Group  converter  1,  transmit,  a  «  0.9  nepers; 

3.  a  =  0.7  neper  pad; 

4.  GPF  [group  bandpass  filter]; 

5.  Intermediate  amplifier; 

6.  a  =  0.5  neper  pad; 

7.  Group  converter  2,  transmit,  a  =  0,9  nepers; 

8.  D-153  filter; 

9. -  B  -  A  transmit  equalizer; 

10.  Control  frequency  generator; 

11.  Differential  transformer; 

12.  HF  transmit  line  amplifier; 

13.  Routing  filters; 

14.  Line  filters; 

15.  Cable  entrance  equipment; 

16.  Flat  type  control  channel  receiver; 

17.  Slope  type  control  channel  receiver; 

18.  Line  transformer; 

19.  To  the  remote  power  transmit  unit; 

20.  [?auxiliary  amplifier?]; 

21.  D-153  filter; 

22.  Group  converter  2,  receive; 

23.  Group  bandpass  filter; 

24.  0.38  neper  pad; 

25.  Group  converter  1,  receive; 

26.  Line  amplifier; 
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4.4.  The  K-24-2  24-Channel  Transmission  System 
Figures  4.4.1  -  4.4.17. 

Purpose: 

Intended  for  multiplexing  balanced,  noncoil- loaded  cables  where  the  K-24-60 
and  K— 24p— 2m  amplifiers  are  used  in  NUP's  [unattended  repeater  stations] 

(the  K-24p-2m  has  been  taken  out  of  production). 

Type  of  Line: 

MKS  or  MKSA  cable  with  styroflex-cord  insulation,  and  MK  cable  with  paper-cord 
insulation  having  a  capacity  of  4  x  4  x  1.2  or  7  x  4  x  1.2,  when  K-24-60  am¬ 
plifiers  are  used  at  the  NUP’s,  and  MKPV  1  x  4  x  1.2  when  K-24-60  amplifiers 
are  used  at  an  NUP,  and  MKPV  (or  MKV)  1  x  4  x  1.2  when  K-24p-2m  amplifiers 
are  employed  at  the  NUP’s. 

Communications  System:  Two— cable,  single— band. 

Electrical  Characteristics: 

Line  spectrum 

Number  of  channels  which  can  be  organized  on 
one  four-wire  circuit 

The  effectively  transmitted  passband 

Secondary  multiplexing  capability 

The  maximum  length  of  a  retransmission  section 
for  voice  frequencies  for  systems  using  the 
following  amplifiers  at  NUP’s: 

K-24-60 
K-24p-2m 

The  maximum  number  of  retransmission  sections 
(when  the  K-24-60  and  K-24p-2m  amplifiers  are  used 
at  the  NUP's  5 

The  maximum  communications  range  for  systems  which 
use  the  following  amplifiers  at  the  NUP's: 

K-24-60  12,500  km  (4  x  4  x  1.2 

cable) 

K-24p-2m  5,000  km  (1  x  4  x  1.2 

cable) 

The  residual  attenuation  of  a  channel  at  800  Hz  0.8  Np 

The  nominal  relative  voice  frequency  levels  of  the 
four-wire  section  of  a  channel: 

At  the  input  -1.5  Np 

At  the  output  +0.5  Np 


12  -  108  KHz 
24 

300  -  3,400  Hz 
see  the  introduction 


2,500  km  (4  x  4  x  1.2 
cable) 

1,000  km  (1  x  4  x  1.2 
cable) 
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The  nominal  relative  transmit  level  through  the 
channels  at  the  line  amplifier  output  (with 
respect  to  power) : 

a)  For  OUP's  and  NUP's  for  the  case  of 
K-24-60's  at  the  NUP’s 
—  Without  skewing  [of  the  frequency- 

response]  (can  be  used  on  short  trunks 
of  up  to  250  km)  -  0.15  Np 

—  With  skewing  with  respect  to  the  24th  channel  +  0.15  Np 
—  The  same,  with  respect  to  the  first  channel  -  0.35  Np 

b)  For  OUP's  and  NUP's  for  the  case  of  K-24p-2m's 
at  the  NUP's: 

--  Without  skewing  -  10.  Np 

—  With  skewing  with  respect  to  the  24th  channel  -  0.8  Np  or  -  0.7  Np 

—  The  same,  with  respect  to  the  first  channel  -  1.9  Np  or  -  1.3  Np 

Note:  At  OUP's  [attended  repeaters],  the  levels  are  adjusted  in  accordance 
with  paragraph  (a),  and  the  quantities  indicated  in  paragraph  (b)  are 
set  by  means  of  supplemental  pads,  which  can  be  inserted  at  the  output 
of  the  amplifiers. 

The  internal  noise  level  in  the  spectrum  of  one 
telephone  channel,  referenced  to  the  line  amplifier 
input,  for  links  which  use  the  following  amplifiers: 

K-24p-2m:  At  NUP's  -15.3  Np 

At  OUP's  -15.0  Np 

K-24p-2m: 

At  NUP's 
At  OUP’s 

The  psophometric  noise  power  at  the  point  with 
relative  zero  level,  induced  in  the  channels  of 
the  system  by: 

—  Two  terminal  stations  with  a  low  frequency 

termination  of  the  channels  500  pw  psoph. 

—  Line  channel  with  a  length  of  2,500  km  7,500  pw  psoph. 

—  With  a  length  of  1,000  km  (where  the  K-24p-2m 

NUP  is  used)  3,000  pw  psoph. 

—  Two  terminal  stations  with  primary  group 

termination  (HF  retransmission)  150  pw  psoph 

Note:  It  is  recommended  that  no  more  than  one  HF  retransmission  be  organized 

on  a  low  frequency  retransmission  section  when  using  the  existing  through 
working  equipment. 

—  Channel  segregation  equipment  (for  4  and  12 
channels)  in  the  following  channels: 

The  through  channels,  for  12  channels  30  pw  psoph. 

The  segregation  and  insertion  of  12  channels 
with  voice  frequency  termination  280  pw  psoph. 

The  segration  and  insertion  of  4  channels  350  pw  psoph. 


108  KHz  12  KHz 

-14.8  Np  -14.5  Np 

-15.0  Np  -15.0  Np 
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Note:  At  OUP's,  where  a  provision  is  made  for  channel  isolation,  amplifiers 

having  three-frequency  AGC  should  be  installed*  It  is  recommended  that 
no  more  than  three  sets  of  isolation  equipment  be  installed  on  a  low 
frequency  retransmission  section.  In  this  case,  the  edge,  straight- 
through  channels  should  not  be  used  for  through-working. 


The  distribution  of  the  noise  power,  induced  by  the 
line  channel  in  the  upper  channel  of  a  system  (thermal. 


nonlinear  and  linear),  at  NUP's  with  the 
amplifiers: 

K-24-60 

K-24p-2m 


following 

1:1:2  (4x4x1. 2 
or  7x4x1. 2  cable) 
1:1:  1  (1x4x1. 2 
cable) . 


The  attenuation  of  nonlinearity  at  the  zero  level  at  the 
output  at  108  KHz  (with  respect  to  power)  for  the  following 
NUP  amplifiers: 


K-24-60  at  a  gain  of  7.0  Np 

a2h 

a3h 

K-24p-2M: 

a2h 

a3h 

With  two-  and  three-frequency  AGC  at  a  gain 
of  7.0  Np  (OUP) 

a2h 

a3h 

The  nominal  attenuation  of  a  repeater  section  at  108  KHz 
at  the  maximum  ground  temperature  (cable  only),  &nojn> 
for  links  using  the  following  amplifiers: 


9  Np 
12  Np 

8.5  Np 
11.0  Np 


9  Np 
12  Np 


K-24-60  6.55  Np 

K-24p-2m  3.90  Np 

Notes:  1.  A  deviation  of  +0.15  Np  is  permitted  on  all  repeater  sections; 

2.  A  deviation  of  up  to  25%  of  the  sections  by  0.3  Np  in  the  direction 
of  an  attenuation  increase  is  permitted  for  the  K-24-60  amplifiers 
(only  for  MKSB  cable),  and  by  0.35  Np  for  up  to  50%  of  the  sections 
for  the  K-24p-2m  amplifiers. 

Attenuations  curtailed  by  just  this  amount  should  correspond  to  each 
lengthened  segment  in  a  section  (three  sections  for  the  K-24-60  NUP, 
and  one  section  for  the  K-24p-2m  NUP) ;  lengthened  sections  should 
not  follow  one  another.  The  number  of  shortened  sections  using 
phantom  lines  should  be  no  greater  than  three.  It  is  desirable  to 
locate  shortened  sections  close  to  the  OUP,  and  lengthened  sections 
should  not  be  located  one  after  the  other. 

The  nominal  length  of  a  repeater  section  of  a  trunk  on  anon/at  max 

an  OUP — OUP  section 
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Where  anom  is  the  nominal  attenuation  of  the 
repeater  section  at  108  KHz;  ot  maxis  the 
attenuation  factor  of  the  cable  at  the  maximum 
ground  temperature; 

The  nominal  length  of  a  repeater  section,  and  the 
permissible  deviations  at  tmaV  =  +  16°  C: 

—  When  using  K-24-60  amplifiers  in  the  NUP’s: 

MKSB  4x4 
MKSB  7x4 
MKB  4  x  4 
MKSA  4x4 


33.2  +  0.76  km 

33.3  +  0.76  km 

31.4  +  0.72  km 
34.2  +  0.7  km 


—  When  using  K-24p-2m  amplifiers  in  the  NUP’s: 

MKPV  19.5  +  0.75  km 

The  input  impedance  of  the  equipment  from  the  line 
end,  for  links  which  use  the  following  amplifiers 
at  the  NUP's: 

—  K-24-60:  With  line  transformers 

Without  line  transformers 
The  permissible  deviation  in  the 
reflection  factor 

The  attenuation  of  two  line  transformers 

—  K-24p-2m:  With  line  transformers 

Without  line  transformers 
The  permissible  deviation  in  the 
reflection  factor 

The  attenuation  of  two  line  transformers 
The  gain  of  a  station  at  a  frequency  of  108  KHz: 

Maximum  gain: 

a)  For  NUP  stations  (with  ground  reference  AGC)  using 
the  following  amplifiers: 

K-24-60  7.25  Np 

Note:  The  gain  is  indicated  for  the  case  where  a  2.3  Np  pad  is  inserted  in 
.  the  negative  feedback  circuit  of  the  line  amplifier  at  the  maximum 
setting  of  the  ground  referenced  AGC,  as  well  as  when  all  line 
equalizers  are  inserted  at  the  input  to  the  line  amplifier. 

K-24p-2m  (with  ground  referenced  AGC  at  the 
maximum  setting)  4.3  Np 

b)  For  stations  with  two-  and  three-frequency  AGC 

(attended  repeaters)  8.3  Np 


180  ohms 
135  ohms 

p  <_  O.lS/IOSTfT,  but 
no  more  than  0.3 
0.12  Np 

145  ohms 
135  ohms 

p  ^  0.15/l08/f  ',  but 
no  more  than  0.25 
0.05  Np 
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Note:  The  gain  is  indicated  for  the  case  where  the  flat  type  AGC  control 

is  in  the  ninth  position,  the  pad  and  potentiometer  are  switched  out 
from  the  input ,  and  when  all  line  equalizers  are  inserted  and  the 
attenuation  of  the  pads  in  the  negative  feedback  circuit  is  1.7  Np. 

Minimum  Gain  (at  the  minimum  pad  attenuation  in  the  negative  feedback  circuit 
the  AGC  control  is  in  the  maximum  setting): 

a)  For  NUP  stations  (with  ground  referenced  AGC)  using 
the  following  amplifiers: 

K-24-60  5  Np 

K-24p-2m  3.5  Np 

b)  For  stations  with  two-  and  three-frequency  AGC 

.  (attended  repeaters)  6.4  Np 

Note:  The  given  gains  are  indicated  for  conditions  stipulated  in  the 

"maximum  gain"  paragraph.  Only  the  pad  in  the  negative  feedback 
circuit  is  changed. 

The  gain  is  adjusted  in  the  negative  feedback  circuit 
in  steps  of: 

The  gain  control  using  the  potentiometer  and  pads 
installed  at  the  input  to  the  amplifiers: 

—  NUP's  with  K-24-60  amplifiers,  with  pads  at  the 
amplifier  input 

—  NUP’s  with  K-24p-2m  amplifiers,  with  pads  between 
the  amplifying  stages 

—  OUP's  with  a  pad  at  the  amplifier  input 

The  equalizing  capability  of  the  amplifiers: 

The  difference  in  the  attenuations  of  the  constant 
slope  network  in  the  negative  feedback  circuit  between 
frequencies  of  103  and  17  KHz: 

—  For  NUP’s  with  K-24-60  amplifiers  (with  ground 

referenced  AGC)  0.5  Np 

—  For  NUP’s  with  K-24p-2m  amplifiers  (with  ground 

referenced  AGC)  0,62  x  2  Np 

—  For  OUP’s  with  amplifiers  with  two—  and  three- 

frequency  AGC  1.2  Np 

The  difference  in  the  attenuation  of  the  line 
equalizers  at  frequencies  of  107  and  17  KHz: 

a)  For  NUP's  with  K-24-60  amplifiers  having  ground  MKB  MKSB 

referenced  AGC:  ~ 

LVi  [line  equalizer  1]  0.4-1. 8  Np  0.4-1. 6  Np 

tV2  1.6  Np  1.6  Np 

b)  For  NUP’s  with  K-24p-2m  amplifiers  having  • 

ground  referenced  AGC: 

Line  equalizers  0.27,  0,45,  and  0.63  Np 


0.1  Np  each 

0.3  x  7  «  2.1  Np 

0.1  x  8  «  0.8  Np 
0.1,  0.3  and  0.7  Np 
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c)  For  OUP’s  with  amplifiers  haying  two-  and  three, 
frequency  AGC:  _ 


MKB 


MKSB.MKPV 


LV-j^  [line  equalizer  1] 

LV2 

Note:  Line  amplifiers  cannot  be  used  without  line  equalizer  2. 


0.4  -  1,8  Np 
0.6  Np 


0.4  -  1.6  Np 
1.6  Np 


The  line  equalizer  attenuation  at  103  KHz: 

—  For  an  NUP  with  K-24-60  amplifiers 

—  For  an  NUP  with  K-24p-2m  amplifiers 

—  For  an  OUP 

The  AGC  system: 

In  NUP  amplifiers  (ground  referenced) 


0.25  Np 
0,10  Np 
0.25  Np 


Flat  type  for  the  K-24-60 
frequency  dependent  for  the 
K-24p-2m 


In  OUP  amplifiers  (AGC  using  control 
frequencies) 


Electromechanical,  frequency 
dependent,  two-  and  three- 
frequency. 


Control  Frequencies: 

Slope 

Curvilinear 

Flat 

Amplifiers  having  the  following  types  of  AGC 
are  located  as  follows: 


16  KHz 
64  KHz 
104  KHz 


With  ground  referenced  AGC  At  each  NUP 

With  two-frequency  AGC  (at  each  OUP)  for  links 
which  use  the  following  amplifiers  at  NUP’s: 

K-24-60  Every  210  km 

K-24p-2m  Every  280  -  300  km 


With  three-frequency  AGC 


Every  600  -  700  km 


The  gain  control  range  limits: 

—  For  K-24-60  NUP  amplifiers  with  ground  +  0.07  Np  (MKB)  and 

referenced  AGC  (when  the  ground  temperature  +0.15  Np  (MKSB)  [cable] 

changes  from  -2  to  +18°  C) 

— -  For  K-24p-2m  NUP  amplifiers  under  the  same 
conditions,  at  the  following  frequencies: 

12  KHz  +  0.06  Np 

108  KHz  +  0.08  Np 

—  For  amplifiers  with  two-frequency  AGC: 

Flat  type  +  0.60  Np 

Slope  type  (12  KHz)  +  0.50  Np 
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—  For  amplifiers  with  three-frequency  AGC: 

Flat  type  +  0.6  Np 

Slope  type  (12  KHz)  +  0.5  Np 

Curvilinear  (60  KHz)  +  0.4  Np 

Note:  To  be  taken  into  account  in  the  project  planning  is  the  imprecision 
the  AGC  control  with  respect  to  the  control  freqeuncy  of  +  0.07  Np 
(a  level  reduction  over  the  entire  by  0.07  Np  at  the  maximum  ground 
temperature). 

The  inaccuracy  in  the  ground  referenced  AGC  equa¬ 
lization  on  OUP-OUP  sections  +  0.30  Np 

The  length  of  a  ground  referenced  AGC  cable: 

For  a  temperature  drop-  of  from  —2  to  +18°  C  No  more  than  14  m 

For  some  other  ground  temperature  drop,  for 

the  following  number  of  NUP’s:  „  ' 

Up  to  four  No  more  than  14  m 

•  More  than  four  10  m 

Note:  The  cable  should  be  specially  balanced  so  that  the  values  of  the 
crosstalk  attenuation  between  the  circuits  is  no  less  than  9.5 
nepers. 

Phantom  lines  at  the  input  to  the  amplifiers  are  Installed  as  follows: 

At  NUP’s  with  K-24-60  amplifiers  Every- 5  km 

The  phantom  line  attenuation  at  108  KHz  0.97  Np 

The  phantom  line  attenuation  at  12  KHz  0,41  Np 

At  NUP’s  with  K-24p-2m  amplifiers  Every  2.9  x  2  km 

The  phantom  line  attenuation  at  108  KHz  0.96  Np 

The  phantom  line  attenuation  at  12  KHz  0.48  Np 

At  OUP’s  Every  5  km 

The  phantom  line  attenuation  at  108  KHz  0.97  Np 

The  phantom  line  attenuation  at  12  KHz  0.41  Np 

Note:  The  phantom  line  is  specified  in  a  special  order. 

The  attenuation  of  trunk  equalizers  at  the  input 
to  NUP  amplifiers  at  108  KHz,  for  the  following 
amplifiers:  K- 24— 60  0.50  Np 

K-24p-2m  °»30  NP 

Trunk  equalizers  should  be  installed  as  follows 
for  NUP’s  having  the  following  amplifiers: 

K-24-60  Every  100  -  150  km 

K-24p-2m  Every  70  -  80  km 

Notes:  1.  A  trunk  equalizer  (constant  and  variable)  for  aligning  the 
channel  is  a  special  order  item. 
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2,  No  less  than  two  variable  trunk  equalizers  should  be  ordered  for  each 

OUP.  „  .  .  .. 

3.  No  provision  is  made  in  the  equipment  for  the  use  of  cosine  variable 

equalizers. 

The  ringing  system  via  the  HF  channels 

The  number  of  service  communications  links: 

For  multiquad  cables: 

Trunk  operator  service  communications  link, 

Station  to  station  operator  service  communi 
cations  link,  PSS 

Sectional  service  communications  link,  USS 

For  single  quad  cables: 

Trunk  operator  service  communications  link,  MSS  1 
Combined  station  to  station  and  sectional 
•  operator  service  communications  link,  PSS— USS  .1 

The  number  of  remotely  power  NUP’s  between  two 
power  supply  stations: 

For  NUP’s  with  K-24-60  amplifiers  when  using  both 
cables  in  a: 

"Wire-wire”  circuit  configuration  4 

"Wire— ground”  circuit  configuration  8 

Note:  Where  it  is  necessary  to  disengage  one  of  the  cables,  only  50%  of 
the  links  will  be  preserved . 

For  NUP's  with  K-24p-2m  amplifiers  in  a  Up  to  14  (7  NUP’s  each 

”wire— wire"  circuit  configuration  from  each  end) 

In  the  presence  of  induced  DC  at  a  voltage  of  more 

than  +15  volts,  a  provision  should  be  made  in  the 

equipment  for  the  installation  of  compensators 

with  voltage  control  ranges  of  (for  links  with 

the  K-24-60  amplifiers)  +  70  volts 

Notes:  1.  A  "wire-wire"  remote  power  circuit  configuration  should  be  used 
in  the  presence  of  DC  induction  of  more  than  +  70  vplts. 

2,  No  provision  is  made  for  the  installation  of  compensators  for 
links  with  K-24p-2m  amplifiers  at  the  NUP’s  ("wire-wire"  power 
.  supply  circuit). 

The  permissible  voltage  (longitudinal  e.m.f.)  due 
to  the  influence  of  an  AC  electrified  railroad  on 
a  repeater  section  where  the  K-24-60  amplifiers 
are  used: 
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Voice  frequency  ringing 
at  2,100  Hz 


MSS  1 


2 

1 


Long  Term: 

—  When  one  ZU  [protective  grounding  device]  is 
inserted  in  the  remote  power  circuit  at  an  NUP 
and  one  ZU  is  inserted  at  an  OUP,  and  the  remote 
power  uses  a  "wire-ground”  circuit  configuration 

--  The  same,  with  the  remote  power  in  a  "wire-wire" 
circuit  configuration 

—  When  two  ZU's  are  inserted  in  the  remote  power 
circuit  at  an  NUP,  and  one  ZU  at  an  OUP,  and  the 
remote  power  uses  a  "wire-ground"  circuit 

Short  Term: 

— With  the  remote  power  in  a  "wire-ground"  circuit 

—  With  the  remote  power  in  a  "wire-wire"  circuit 
configuration 

The  permissible  short  term  voltage  (longitudinal 
e.m.f.)  due  to  the  influence  of  high  voltage  lines 
on  a  repeater  section  for  K-24-60  amplifiers  where 
the  remote  power  uses  a: 

"wire-ground"  circuit  configuration 
"wire-wire"  circuit  configuration 

The  permissible  voltage  (longitudinal  e.m.f.)  due 
to  the  influence  of  electrified  railroads  using 
alternating  current  on  a  repeater  section  for 
K-24p-2m  amplifiers: 

Long  term 

Short  term 

The  permissible  short  term  voltage  (longitudinal 
e.m.f.)  due  to  the  influence  of  high  voltage  lines 
on  a  repeater  section  for  K-24p-2m  amplifiers 

Grounding  Devices: 

—  For  K-24-60  NUP's  when  powered  using  a: 
"wire-ground"  circuit  configuration 

"Wire-wire"  circuit  configuration 


—  For  the  K-24p-2m  NUP  *s  when  powered  using  a: 

"Wire-ground"  circuit  configuration: 

NUP  within  the  remote  power  section 

NUP  at  the  end  or  the  remote  power  section 

"Wire-wire"  circuit  configuration 
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50  volts  eff. 
100  volts  eff. 


300  volts  eff. 

750  volts  eff. 
930  volts  eff 


750  volts  eff. 
930  volts  eff. 


75  volts  eff. 
250  volts  eff. 

250  volts  eff. 


Two  grounds:  a  working  & 
a  protective  one 

One  ground:  working  (or 
protective). 


One  ground 

Two  grounds:  working  and 
protective. 

One  ground . 


—  For  terminal  stations  and  attended  repeaters  Three  grounds:  a  working 

one  and  two  metering 
grounds. 

Notes:  1.  The  resistance  of  each  ground  should  be  in  accordance  with 
GOST  464-68. 

2.  The  ground  is  made  in  accordance  with  the  ,fRekomendatsii  po  voprosam 
oborudovaniya  zazemleniy  i  zazemlyayushchikh  provodov  LATs  i  NUP 

ons  on  Questions  of  Grounding  Equipment  and  Grounding 
Conductors  of  Line  Equipment  Shops  and  Unattended  Repeaters  ] 
("Svyaz1"  Publishers,  1969). 


Climatic  Operational  Conditions 

Attended  Stations  (OP,  OUP).  At  temperatures  of  from  +10  to  +40°  C,  and  a 
humidity  of  75%;  short  term,  80%  at  a  temperatures  of  +25°  C. 

Unattended  Stations  for  NUP's  with  K-24-60  Amplifiers.  At  temperatures  of 
from  0  to  +35°  C  and  a  humidity  of  75%;  short  term,  80%  at  +25®  C. 

NUP's  with  K-24p-2m  Amplifiers.  At  temperatures  of  from  -5  to  +25°  C  and  a 
humidity  of  75%;  short  term,  95%  at  20°  C. 

The  Electrical  Power  Supply: 


Voltages: 

—  Terminal  and  attended  intermediate  stations  (OP’s  and  OUP's): 


Plate 
Filament 
Signaling 
AC  mains 


206  v  +  3% 

21.2  v  +3% 

24  v  +  10% 

220  v  +  5%,  -15%, 
51  Hz 


48  to 


—  Unattended  repeater  stations  (NUP's): 

Remote  power,  fed  into  the  line  (max)  450  volts 

At  the  terminals  of  the  equipment  being  powered, 
for  the  following  amplifiers: 

K-24-60  145  v  +  10% 


K-24p-2m 

Current  and  Power  Consumption 
Equipment 


SGU  for  one  system 
Signaling 

SGU  for  two  systems 
Signaling 

SGNK,  main  circuits,  main  power 

The  same,  standby  power 
Signaling 
Oscilloscope 


21.2  v 
amps 

35 

24  v 
amps 

i  v  +  10% 

206  v  & 
remote 

power,  amps 

220  volts 

VA 

1.6 

0.13 

- 

0.3 

— 

3,2 

- 

0.26 

- 

-  , 

0.6 

— 

4.5 

- 

0.55 

- 

4.5 

— 

0.45 

_ 

3.0 

- 

- 

— 

12.6 
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Current  and  Power  Consumption,  [continued] 


Equipment 

21.2  v 
amps 

24  V 
amps 

206  v  & 
remote  pwr 
amps 

220  volts 
VA 

TM-OUP 

«■» 

3,0 

mm 

-  ■ 

TM-NUP  (remote  power  circuit) 

-  . 

•  - 

0,068  (at 
24  volts) 

—  . 

SPU-1  for  one  system  (main  circuit) 

1.1  . 

- 

0.08 

- 

Signaling 

0.2 

— 

— 

SPU-2  for  one  system  (main  circuit) 

1.4 

- 

0.13 

- 

Signaling 

— 

0.4 

— 

— 

SPU-3  for  one  system  (main  circuit) 

1,75 

- 

0.16 

Signaling 

- 

0,6 

— 

— 

SPU-N-U-1  for  one  system  (remote  power) 

— 

—  ■ 

0.225 
(145  v) 

SPU-N-U-2  for  two  systems  (remote  power) 

NUP  K-24p-2m  for  one  system  with  incom¬ 
plete  multiplexing  of  the  cable  on 

0.275 
(145  v) 

each  remote  power  circuit 

The  same,  for  one  system,  with  complete 
multiplexing  of  the  cable  on  each . 

0.065 

remote  power  circuit  a 

- 

- 

0.095 

'  — 

NOTE:  The  SGNK  is  being  replaced  by  the  SUGO-1-3  equipment  (see  Section  6). 

Equipment  Complement: 

Terminal  Station: 

a)  Cable  Input  Equipment: 

—  The  following  are  used  for  links  employing  the  K-24-60  amplifiers  in  the 
NUP’s:  VKS  4  x  4  OUP  or  VKS  7x4  OUP  for  connecting  the  high  level  cables: 
a  rack  for  two  cables ;  VKS-1  4x4  OUP  or  VKS-1  7x4  OUP  for  connecting 
the  low  level  cables:  a  rack  for  two  cables; 

—  Used  for  links  employing  the  K-24p-2m  amplifiers  in  the  NUP's  is  the  VKS 

1  x  4  OP  and  for  connecting  the  high  and  low  cables,  a  rack  for  two  single 
quad  MKSB,  MKSA  or  MKPV  cables. 

Notes:  1.  When  using  the  VKS  4x4  OUP  racks  for  a  single  quad  cable,  the 

low  level  cable  is  connected  into  the  left  box,  while  the  high  level 
cable  is  connected  into  the  right  box  of  the  VKS  rack. 

2.  For  trunks  up  to  300  km  long,  135:135  line  transformers  can  be 
installed;  for  trunks  of  greater  length,  145:135  transformers  can 
be  installed. 
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b)  The  SIO-24p  Individual  Conversion  Equipment:  one  rack  for  24  channels 
(see  Section  7). 

c)  The  SGU  Rack  of  Group  Devices  K-24-2:  one  rack  for  1-4  systems. 

Notes:  1.  The  SGU  is  supplied  for  one  system.  To  bring  the  equipment  comple¬ 
ment  of  the  rack  up  to  two,  three  and  four  systems,  KGU  sets  are 
supplied  for  each  system. 

2.  Supplied  on  special  order  are  the  block  of  D-64  and  K-104  filters, 

MV  [trunk  equalizers] ,  IL  [phantom  lines]  for  5  km,  and  the  panel 
of  transformers. 

d)  The  SUGO-1-3  Generator  Equipment  (used  previously  was  a  rack  of  the  SGNK 
type):  one  rack  for  eight  systems  (see  section  6). 

e)  The  SPDPM  K-60  Remote  Power  Transmission  Rack  (for  NUP’s  with  the  K-24-60 
amplifiers):  For  12,  24  and  48  remote  power  circuits  (see  Section  10). 

(The  remote  power  supply  panel  is  for  NUP’s  with  K-24p-2m’s  for  two  circuits) 

f)  The  UKVSS  Standardized  Switching  and  Callup  Service  Communications  Equip¬ 
ment  in  the  complement  of  the  SS-3  or  SS-4  rack  (SSS-7  or  SSS-8,  see 
Section  11) . 

g)  Remote  Control  Equipment  for  OUP’s  (for  links  using  the  K-24-60  amplifiers). 

h)  Remote  Monitoring  Equipment  (for  links  using  the  K-24-60  amplifiers):  An 
instrument  for  all  systems. 

i)  The  SKP-1  Primary  Group  Switching  Rack  (it  is  installed  at  line  equipment 
shops  where  planned  in  the  future  are  no  less  than  10  primary  groups) :  One 
rack  for  50  primary  groups  (see  Section  1). 

j)  The  SKPG  Primary  Group  Monitor  Rack:  One  rack  for  25  primary  groups  (see 
Section  11) . 

The  Intermediate  Attended  Repeater  Station  (OUP) 

a)  Cable  Engrance  Equipment: 

—  For  links  using  the  K-24-60  amplifiers  in  the  NUP's,  the  following  are 
used: 

VKS  4x4  OUP  or  VKS  7x4  OUP:  a  rack  for  two  cables; 

VKS-1  4x4  OUP  or  VKS-1  7x4  OUP:  a  rack  for  two  cables; 

—  For  links  using  the  K-24p-2m  amplifiers  at  the  NUP’s,  a  VKS  1x4  OUP  is 

used  for  connecting  iri  the  high  and  low  level  cables:  a  rack  for  four 

single  quad  MKSB,  MKSA  or  MKPV  cables. 

Notes:  1.  When  using  the  VKS  4  x  4  OUP  racks  for  1  x  4  cables,  the  low 
level  cables  are  brought  into  the  left  box,  while  the  high 

level  cables  are  brought  into  the  right  box  of  the  VKS  rack. 

2.  Used  on  the  VKO  board  are  145:135  transformers. 

b)  The  Rack  of  Intermediate  Amplifiers  with  Dual  Frequency  AGC,  SPU-2  K-24-2: 

A  rack  for  1-8  systems. 

c)  The  same,  with  three-frequency  AGC,  SPU-3  K-24-2:  A  rack  for  1-6  systems. 
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Notes:  1.  The  SPU-2  and  SPU-3  racks  are  supplied  for  one  system.  To  fill 

out  the  equipment  complement,  the  KPU-2  or  KPU-3  sets  are  supp  e 
for  one  system; 

2.  Supplied  on  special  order  are  the  MV  [trunk  equalizers] ,IL  [phantom 
lines],  and  panel  of  transformers  for  powering  the  amplifiers  from 
the  AC  mains; 

3.  The  SPU-1  racks  are  not  being  produced. 

d)  The  Remote  Power  Transmission  Rack 

-  For  coupling  to  the  K-24-60  amplifiers:  the  SPDPM  K-60  (as  for  the  terminal 
station),  is  a  rack  for  12,  24  or  48  remote  power  circuits  for  4  x  4  cable, 
and  two  racks:  one  for  12  and  the  second  for  48  remote  power  circuits,  for 
7x4  cable; 

—  For  coupling  to  the  K-24p-2m  amplifiers  in  the  NUP’s;  the  SEP 

power  supply  rack)  is  a  rack  for  four  remote  power  outputs  of  0.15  amps 

each  (from  each  working  PPU). 

e)  The  standardized  switching-callup  service  communications  J^ipment,  UKVSS 
(as  also  for  the  terminal  station) :  the  SS-3  or  SS-4  (or  SSS-7  or  SSS  ) 

rack. 

f)  The  remote  control  equipment  (just  as  for  the  terminal  station)  for  coupling 
to  the  K-24-60  amplifier. 

g)  The  remote  monitoring  equipment  (for  coupling  to  the  K-24-60  amplifier: 
an  instrument  for  all  systems. 

The  Unattended  Intermediate  Repeater  Station  (NUP) 

NUP's  with  K-24-60  Amplifiers: 
a)  Cable  Entrance  Equipment 

—  VKS  4x4  NUP  or  VKS  7x4  NUP  for  connecting  the  high  level  cables:  a 
rack  for  two  cables; 

—  VKS-1  4x4  NUP  or  VKS-1  7x4  NUP  for  connecting  in  the  low  level  cables: 
a  rack  for  two  cables; 

—  The  unattended  intermediate,  standardized,  repeater  rack,  SPUN  K-24-60, 
is  a  rack  for  one  to  four  systems. 

Notes-  1.  The  SPUN  K-24-60  is  supplied  in  the  following  equipment  complement: 
SPU-N-U-4 ,  for  four  systems;  SFU-N-U-2,  a  rack  for  two  systems; 
SPU-N— U-l,  for  one  system;  KPU-N-U-2,  a  set  for  two  systems; 
KPU-N-U-1,  a  set  for  one  system;  and  KLU-N-U,  a  set  of  amplifiers 
for  one  system. 

2.  Additionally  supplied  on  special  order  are:  fixed  trunk  equalizer; 
variable  trunk  equalizer;  block  of  thermistors  (ground  referenced 
AGC)  and  a  panel  of  power  supply  filters. 

b)  The  Service  Communications  Panel,  NUP  (PVU-NUP):  a  panel  installed  in 
a  VKS. 
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c)  Remote  Control  Board; 

d)  Remote  Monitor  Unit:  a  panel  for  eight  systems,  installed  in  a  VKS.  The 
NUP  with  the  K-24p-2m  amplifiers  is  for  one  to  two  systems. 

Notes:  1.  Included  in  the  equipment  complement  of  the  NUP  K-24p-2m  station  are; 

the  NUP  chassis  with  the  cable  entrance  unit;  four  input  modules 
and  amplifier  modules. 

2.  For  completing  the  equipment  complement  of  the  second  system,  two 
small  amplifier  modules  are  employed. 

Construction: 

Attended  Station: 

SGU.  Rack  filled  on  both  sides.  Rack  dimensions  are  2,500  x  648  x  464  mm. 
SGNK.  Rack  filled  on  both  sides.  Rack  dimensions  are  2,500  x  647  x  464  mm. 

SPU-2,  SPU-3.  Rack  filled  on  both  sides.  The  rack  dimensions  are  2,500  x 
x  648  x  430  mm. 

Unattended  Station: 

SPUN-K-24-60.  Rack  filled  on  one  side.  The  rack  dimensions  are  2,500  x 
x  644  x  247  mm. 

NUP  K-24p-2m.  See  Figure  4.4.17. 

Weight  and  Cost 

_ _ Equipment  _ _  Weight,  kg  Price,  rubles 


SGU  K-24-2  for  one  system 

200 

1,152 

KGU  K-24-2  for  completing  the  equipment 
complement  of  the  SGU  •  . 

80 

987 

SGNK 

290 

2,275 

SPU-2  for  one  system 

170 

987 

KPU-2  for  completing  the  equipment  comple¬ 
ment  of  the  SPU-2 

65 

868 

SPU-3  for  one  system 

200 

1,215 

KPU-3  for  completing  the  equipment  comple¬ 
ment  of  the  SPU— 3 

80 

1,092 

SPU-N-4 

370 

3,522 

SPU-N-2 

185 

1,756 

SPU-N-1 

120 

1*296 

KPU-N-2 

185 

1,756 

SPU-N-U-1 

120 

987 

SPU-N-U-2 

150 

1,288 

SPU-N-U-4 

300 

2,468 

KPU-N-U-1 

120 

987 

KPU-N-U— 2 

150 

1,288 

KLU-N-U 

30 

336 

NUP-K-24p-2m  station  for  two  systems 

200 

1,583 

EK-NUP  K-24p-2m  operational  set 

90 

1,320 
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Figure  4.4.1.  Block  diagram  of  the  carrier  and  control  frequency  generator 
rack,  SGNK. 


Key:  1.  10  KHz  calibration  oscillator; 

2.  IP  [expansion  unknown]; 

3.  Oscilloscope; 

4.  From  the  F-100  [? 100  KHz  filter?] ; 

5.  From  the  Us-120  [120  KHz  amp]; 

6.  To  the  PKU  [control  unit  panel]; 

7.  G-4-I  [4  KHz  generator  I]; 

8.  RM  G-4-I  [4  KHz  generator  I  power 
distributor]; 

9.  Us  I  i  GG  [4  KHz  amplifier  and 
harmonic  generator]; 

10.  Pr  I  4/12,  120  [ ?4/12,  120  KHz 
converter  1] ; 

11.  G-4-II; 

12.  RM,  G-4-II  [4  KHz  generator  2 
power  distributor] ; 

13.  To  the  PKU  [control  unit  panel]; 

14.  Pr.  II,  4/12,  120; 

15.  Us-120  II  [120  KHz  amplifier  II]; 

16.  Us  II  4  i  GG  [  4  KHz  amplifier  II 
and  harmonic  generator]; 

17.  PU  [switching  unit]; 

18.  PRP  [manual  switching  panel]; 


19.  SUGN  K-60; 

20.  FINCh  [individual  carrier 
frequency  filters] ; 

21.  To  the  PKU; 

22.  To  the  SI0  [individual  equip¬ 
ment  rack] ; 

23.  GKU-64  II  [expansion  unknown]; 

24.  PU  GKU-64; 

25.  FM-64  [64  KHz  power  distributor] 

26.  To  the  SGU  [group  equipment 
rack] ; 

27.  G-4,  14  I  [4,  14  KHz  generator 

i]; 

28.  PU  GKU  84,14  [unknown];  » 

29.  To  the  oscilloscope  (standby); 

30.  RM  84,  14  [84.14  KHz  power 
distributor] ; 

31.  To  the  rack  of  group  devices; 

32.  GKU-104-I; 

33.  PU,  GKU-100; 

34.  FM-104. 
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Figure  4.4.2.  The  placement  of  the  equipment  in  the  rack  of  group  devices, 
SGU-BK,  of  the  K-24-2  equipment. 

Key:  1.  GP  Per  [transmit  group  converter];  9.  System  1; 

2.  Transmit  amplifier;  10.  System  2; 

3.  Receive  group  converter;  11.  System  4; 

4.  Line  amplifier  3;  12.  System  3. 

5.  Flat  type  control  channel  receiver; 13.  RM— 120  [120  KHz  power  distri 

6.  Slope  type  control  channel  butor]; 

receiver;  14.  SGU— K— 24— 2. 

7.  Curvilinear  type  control  channel 
receiver; 

8.  Fuse  and  signaling  panel; 


Figure  4.4.3. 


Block  diagram  of  the  SGU  rack  of  group  devices  of  the 
K-24-2  equipment. 


Key:  1.  VKS^  [cable  entrance  rack  1];  15. 

2.  Line  amplifier  3;  16. 

3.  Control  channel  receiver,  16,  17. 

64;  104  KHz;  18. 

4.  Differential  transformer;  19. 

5.  Pad;  .20. 

6.  KPNi  [either  a  variable  or  21.. 

a  constant  slope  network] ; 

7.  D-60  filter;  22. 

8.  Group  converter;  23. 

9.  D-115  filter;  24. 

10.  VUs  [’auxiliary  amplifier?]; 

11.  To  the  SIO  [individual  conversion 
equipment  rack]; 

.12.  Transformer;. 

13.  KPN2; 

14.  RM-120  [120  KHz  power  distri¬ 
butor]; 


VKS;  . 

Transmit  amplifier; 

Differential  transformer; 

D-60  filter; 

Gp  per  [?transmit  group  converter?] 
RF-104  [104  KHz  rejection  filter]; 
RM-104  [104  KHz  power  distri¬ 
butor]; 

KPN; 

RM  [power  distributor]; 

RF-104;  64; 
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Figure  4.4.4.  The  placement  of  the  equipment  in  the  carrier  and  control 
frequency  generator  rack,  the  SGNK. 

Key:  1.  Transformer  panel;  9.  64  KHz  control  frequency  genera 

2.  Blank  panel;  tor  II; 

3.  GKCh  84,  14  [84  and  14  KHz  10.  GKCh-104-I; 

control  frequency  generator];  11.  Signaling  and  fuse  panel; 

4.  RM-64,  104  [64,  104  KHz  power  12.  Control  unit  panel; 

distributor];  13.  Oscilloscope  panel; 

5.  PU-84,  14  [84,  14  KHz  switcher];  14.  Manual  switching  panel; 

6.  RM-84,  14  [84,  14  KHz  power  15.  Switcher  panel; 

distributor];  16.  4  KHz  generator  panel  (G-4-I) ; 

7.  GKCh-64-I  [64  KHz  control  fre-  17.  4  KHz  generator  panel  (G-4-II); 

quency  generator  I];  18.  Input  terminal  blocks; 

8.  PU-64  [64  KHz  switcher]; 
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[Key  to  Figure  4.4.4,  continued]; 

19.  Even  individual  carrier  frequency  filters; 

20.  Odd  individual  carrier  frequency  filters; 

21.  120  KHz  amplifier  panel; 

22.  Converter  panel  (pr  4/12,  4/120  I); 

23.  Converter  panel  (pr  4/12,  4/120  II); 

24.  Panel  of  meter  converters;  „_o11 

25.  RM-GG-4  [4  KHz  harmonic  generator  power  distributi  p 
26*  RM-120  [120  KHz  power  distribution  panel]; 

27.  BUPU  [expansion  unknown] ; 

28*  RM-3S;  .  ten  a  • 

29.  4  KHz  amplifier  with  harmonic  generator  panel  tGG-4 

30.  4  KHz  amplifier  with  harmonic  generator  panel  QGG-4  IL). 


[Key  to  Figure  4.4.5,  page  267]: 

1.  Line  amplifier  1;  . 

2.  PKK-P  [flat  type  control  channel  receiver j, 

3.  Fuses  and  signaling. 


-  266  - 


Figure  4.4.5.  The  placement  of  the  equipment  in  the  STU-1  intermediate 
amplifier  rack  of  the  K-24-2  equipment. 
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Figure  4.4.6. 


The  placment  of  the  equipment  in  the  SPU-2  intermediate 
amplifier  rack  of  the  K-24-2  equipment. 


1.  Line  amplifier  2; 

2.  PKK-P  [flat  type  control  channel  receiver]; 

3.  PKK-N  [slope  type  control  channel  receiver]; 

4.  LUS-2  [line  amplifier  2]; 

5.  Fuses  and  signaling. 


Lol»j 


Figure  4.4.7.  The  placement  of  the  equipment  in  the  SPU-3  intermediate 
amplifier  rack  of  the  K-24-2  equipment. 

Key:  1.  Line  amplifier  3; 

2.  Flat  type  control  channel  receiver; 

3.  Slope  type  control  channel  receiver; 

4.  Curvilinear  type  control  channel  receiver; 

5.  Fuses  and  signaling. 
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7.  D-8  filter; 

8.  VKS-1  [cable  entrance  rack 

9.  Cable  A2; 

10.  To  the  remote  power  supply 


BKO-H-t-2  <$> 
Eg  BKO-B-1-2 
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igure  4.4.9.  The  placement  of  the  equipment  in  the  SPU-N-2  intermediate 
amplifier  rack  of  the  K-24-2  equipment  for  two  systems. 

;ey:  1.  US-1  [amplifier  1];  5.  BRK  [?channel  separation  block?]; 


Cey:  1.  US-1  [amplifier  1]; 

2.  VKO-N-1-2  [low  level  cable 
entrance  unit?]; 

3.  VKO-V-1-2  [high  level  cable 
entrance  unit?]; 

4.  BOK  [? channel  combining 
block?]; 


6.  Amplifier  2; 

7.  Low  frequency  service  communications 
amplifier; 

8.  VKO-N-3-4; 

9.  FP  osn.  [unknown  type  of  main  filter 
unit] ; 


[Key  for  figure  4.4.9,  continued];  10.  FP  rez  [unknown  type  of  backup 

filter  unit]. 


Figure  4.4.10.  The  placement  of  the  equipment  in  the  SPU-N-4  unattended 
intermediate  amplifier  rack  of  the  K-24-2  equipment  for 
four  systems. 

Key;  1.  Amplifier  1; 

2.  VKO-N-1-2  [?low  level  cable  input  unit?]; 


[Key  to  Figure  4.4.1Q,  continued]; 

3.  VKO-V-1-2  [Thigh,  level  cable  input 
unit?]; 

4.  Amplifier  2; 

5.  BOK  [?channel  combining  block?]; 

6.  BRK  [?channel  separation  block?]; 

7.  UNCh-SS  [low  frequency,  service 
communications  amplifier] ; 

8.  Amplifier  3; 

9.  VKO-N-3-4 ; 


10.  VKO-V-3-4; 

11.  Amplifier  4; 

12.  FP  osn  [unknown  type  of  main 
filter  unit] ; 

13.  FP  rez  [unknown  type  of  backup 
filter  unit] ; 

14.  VKO-N-1-2  [low  level  cable  input 
unit?] ; 

15.  VKO-V-1-2. 


Figure  4.4.11.  The  placement  of  the  equipment  in  the  SPU-N-U-4  standardized, 
unattended,  intermediate  amplifier  rack  for  four  systems  of 
the  K-24  or  K-260  equipment. 
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[Key  to  Figure  4.4.11]: 

1.  Amplifier  1; 

2.  VKO  N-l-2  [?low  level  cable 
input  equipment? ] ; 

3.  VKO  V-l-2  [?high  level  cable 
input  equipment?]; 

4.  Amplifier  2; 

5.  BDP  [?remote  power  supply  block?]; 

6.  ITU  [?metering  and  remote  control 
unit?]; 

7.  Amplifier  3; 

8.  VKO  N-3-4; 

9.  VKO  V-3-4; 

10.  Amplifier  4; 

11.  FP  Osn.  [unknown  type  of  main 
filter  unit] ; 

12.  FP  rez.  [unknown  type  of  backup 
filter  unit]. 


[Key  to  Figure  4.4.12]: 

1.  Amplifier  1; 

2.  VKO-N-1-2  [?low  level  cable  input 
equipment?] ; 

3.  VKO-V-1-2  [?high  level  cable  input 
equipment?]; 

4.  Amplifier  2; 

5.  BDP  [ ?remote  power  supply  block?]; 

6.  ITU  [?metering  and  remote  control 
unit  ? ] ; 

7.  Amplifier  3; 

8.  VKO-N-3-4; 

9.  VKO-V-3-4 ; 

10.  Amplifier  4; 

11.  FP  osn  [unknown  type  of  main 
filter  unit]; 

12.  FP  rez.  [unknown  type  of  backup 
filter  unit?]. 


Figure  4.4.12.  The  placement  of  the 
equipment  in  the  standardized,  unattended, 
intermediate  amplifier  rack  for  two  sys¬ 
tems,  the  SPU-N-U-2 ,  of  the  K-24  or  K-60 
equipment. 
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Figure  4,4.13.  The  placement  of  the 
equipment  in  the  standardized,  unattended 
intermediate  amplifier  rack  for  one  sys¬ 
tem,  the  SPU-N-U-1,  of  the  K-24  or  K-60 
equipment. 

Key:  1.  Amplifier  1; 

2.  VKO-N-1-2  [?low  level  cable  input 
equipment?]; 

3.  VKO-V-1-2  [?high  level. cable  input 
equipment?]; 

4.  BDP  [?remote  power  supply  block?]; 

5.  ETY  [?metering  and  remote  control 
unit?]; 

6.  Amplifier  3; 

7.  VKO-N-3-4; 

8.  VKO-V-3-4;  \ 

9.  FP  osn.  [unknown  type  of  main 
filter  unit]; 

10.  FP  rez.  [unknown  type  of  backup 
filter  unit] ; 


Figure  4.4.14.  The  placement  of  the 
equipment  in  the  set  of  standardized,  un¬ 
attended  intermediate  amplifiers  for  two 
systems,  the  KPU-N-U-2,  of  the  K-24  or 
K-60  equipment. 

Key:  1.  Amplifier  1; 

2.  VKO-N-1-2  ; 

3.  VKO-V-1-2; 

4.  Amplifier  2; 

5.  BDP  [?remote  power  supply  block?]; 

6.  ITU  [?metering  and  remote  control?]; 

7.  Amplifier  3; 

8.  VKO-N-3-4; 

9.  VKO-V-3-4; 

10.  Amplifier  4; 

11.  FP  osn.  [unknown  type  of  main  filter 
unit] ; 

12.  FP  rez.  [unknown  type  of  backup 
filter  unit] . 
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[Key  to  Figure  4.4.17,  continued]: 

14.  DPi  [remote  power  circuit  1]; 

15.  Low  frequency  amplifier  for  direction  B  -  A} 

16.  Low  frequency  amplifier; 

17.  KNN  [initial  slope  network]; 

18.  LVN-2  [expansion  unknown]; 

19.  Low  frequency  pad; 

20.  LVN-3; 

21.  K-03  filter; 

22.  MVNCh  [low  freqeuncy  trunk  equalizer]; 

23.  Return  remote  power  wire; 

24.  Dr  [choke]; 

25.  Dg  [D8  filter]; 

26.  High  frequency  amplifier  for  direction  A-B  of  system  2; 

27.  Station  2; 

28.  Low  frequency; 

29.  High  frequency  amplifier  for  direction  B-A  of  system  1; 

30.  High  frequency  pad; 

31.  Low  frequency  amplifier  for  direction  A-B; 

32.  High  frequency  amplifier  for  direction  B-A  of  system  2; 

33.  Remote  power  circuit. 


4.5.  The  BK-24  24-Channel  Transmission  System 

(Manufactured  in  the  Hungarian  People's  Republic) 

Figures  4.5.1  -  4.5.5. 

Purpose: 

Intended  for  multiplexing  balanced  cables  (noncoil-loaded) .  In  terms  of 
electrical  characteristics,  the  BK— 24  terminal  station  is  similar  to  the  K— 24— 2 
domestic  equipment,  and  can.  operate  with  the  K-24-2  or  K-24-60  intermediate 
amplifiers. 

The  main  distinction  of  the  SIO  [individual  conversion  equipment  rack]  of 
the  BK-24  equipment  from  the  SIO  of  the  K-24-2  equipment  consists  in  the 
following:  The  conversion  of  the  standard  12-channel  block  (60  —  108  KHz) 
is  accomplished  in  two  modulation  stages:  in  the  first  stage,  four  preliminary 
groups  are  formed  from  each  three  channels,  and  go  in  a  passband  of  12  -  24 
KHz  (carrier  frequencies  of  12,  16  and  20  KHz);  in  the  second  stage,  the  four 
preliminary  groups  are  converted  to  the  60  —  108  KHz  spectrum  (the  carrier 
frequencies  are  84,  96,  108  and  120  KHz). 

Type  of  Line:  MKB  or  MKSB  4  x  4  or  7  x  4  cable  with  a  core  diameter  of  1.2  mm. 
Communications  System:  Two-cable,  single-band. 

Electrical  Characteristics: 

Line  spectrum  12  -  108  KHz 

The  effectively  transmitted  passband  300  -  3,400  Hz 
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The  number  of  channels  which  can  be  organized  24 


The  capability  of  secondary  multiplexing  of 
the  channels 

The  length  of  a  retransmission  section 
The  maximum  communications  range 
The  number  of  retransmission  sections 


See  the  introduction 

2.500  km 

12.500  km 
5 


The  nominal  length  of  a  repeater  section  of  ariom/a  t  max 

a  trunk  on  an  OUP — OUP  section 

where  anom  is  the  nominal  attenuation  of  the 
repeater  section  at  108  KHz;  at  is  the  cable 
attenuation  factor  at  the  maximum  groud 
temperature. 


Note:  For  MKSB  cable,  the  length  of  a  repeater  section  is  33.2  +0.76  km. 
The  residual  attenuation  of  a  channel  at  800  Hz  0.8  Np 


The  nonlinearity  attenuation  at  the  highest 
transmitted  frequency  (108  KHz)  for  the  case  of 
a  transmit  level  at  the  amplifier  output  of 
0  nepers  with  respect  to  power: 

a2h 

a3h 

The  input  impedance  from  the  connection  end: 

Of  a  two-wire  low  frequency  channel 
Of  a  four-wire  channel,  input  and  output 
Of  the  group  channel 


9  Np 
12  Np 


600  ohms 
600  ohms 

135  ohms  or  150  ohms 
(variable) 


The  nominal  relative  voice  frequency  level  of 
the  four-wire  section  of  a  channel: 

At  the  input 
At  the  output 

The  nominal  relative  transmit  level  at  the 
output  of  the  terminal  and  intermediate 
stations  (with  respect  to  power)  for  each 
of  the  channels 

The  internal  noise  level,  referenced  to  the 
amplifier  input,  in  a  range  of  300  -  3,400  Hz 

The  channel  stability  over  one  retransmission 
section 


-1.5  Np 
+0.5  Np 


+0.2  +  0.1  Np 
No  more  than  -15.2  Np 
No  less  than  0.6  Np 


Psophometric  noise,  measured  when  two  terminal 
stations  are  tied  in  through  phantom  lines  with 
an  attenuation  of  7.0  Np  at  a  frequency  of  108 
Khz  at  the  point  with  a  relative  level  of  +0.5  Np 


Does  not  exceed  0.6  mv 
without  a  load  on  the 
system,  and  0.8  mv  when 
the  system  is  loaded. 


I 
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The  frequency  for  noise  calculation 
The  immunity  to  perceptible  crosstalk  at 

The  AGC  system 


108  KHz 

800  Hz  8.5  Np  for  the  4th,  5th  and 
6th  channels,  7.5  Np  for  the 
remaining  channels. 

Electromechanical,  two-  and 
three-frequency 


Control  frequencies 

Group  control  frequency 

Voice  frequency  ringing  frequency 

The  reflection  factor  with  respect  to  the  135  Ohm 
Impedance  (SGU)  [group  equipment  rack],  from  the: 

SIO  connection  end 
Line 

The  equalizing  network  in  the  negative  feedback 
circuit  is  designed  for  a  drop  in  the  levels  at 
the  edge  channels  of 

Flat  type  gain  control  for  the  amplifier  by 
varying  the  level  of  negative  feedback 


16,  64  and  104  KHz 
84.14  KHz 
2,100  Hz 


No  more  than  15% 

Ap  ^  0.15/fmax/f  *  and  *n0 
more  than  0.25. 


1.0  Np 

1.3  +0.1  Np  in  the  extreme 
position  of  the  flat  AGC 
control,  for  the  minimum 
ground  temperature  (-2°  C) , 
in  steps  of  0.1  NP  each. 
Inserted  at  the  amplifier 
input  is  a  potentiometer 
with  an  attenuation  of  2.4+ 
+  0.1  Np,  adjustable  in 
steps  of  0.3  Np. 


Climatic  Operational  Conditions: 

At  temperatures  of  from  +10  to  +35°  C  (at  a  humidity  of  80%,  and  a  temperature 
of  +20°  C  for  the  course  of  two  months  per  year). 


The  Electrical  Power  Supply 


Voltages:  Plate  206  volts  +3% 

Filament  21.2  volts  HK  3% 

Signaling  24  volts  +  10% 

The  SIO  [individual  conversion  equipment  rack]  is  powered  from  24  volts  +  10%, 
or  21.2  volts  +  3%. 

24  volts  206  volts 
amps  amps 


Current  Consumption 


Equipment 


21.2  volts 
amps 


SIO 

SIO  when  ringing  units  are  operating 
SGU  for  one  system 
SGNK  [carrier  and  control  frequency 
generator  rack]  (main  and  standby) 


1.2 

2.7 

0.04-1.0  0.83 

0.05-1.8  1.2 
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Equipment  Complement 

SIO-24.  The  individual  equipment  rack.  It  is  intended  for  the  conversion  of 
the  300  -  3,400  Hz  voice  frequencies  to  the  60  ~  108  KHz  spectrum  (and  back). 

It  is  supplied  as  a  set  for  12  or  24  channels.  Housed  in  the  unit  are  the 
following:  the  voice  frequency  ringing  and  dialing  equipment,  differential 
systems,  bandpass  filters,  etc.  Housed  in  the  rack  are  the  following:  fixed 
frequency  generator  for  300,  400,  600,  800,  1,000,  1,600,  2,100,  3,000  and 
3,400  Hz  and  a  level  meter  from  +2  to  -6  Np. 

SGU.  The  rack  of  group  devices.  Intended  for  the  conversion  of  the  60  -  108 
KHz  spectrum  to  the  12  t  108  KHz  line  spectrum  and  back.  It  is  put  together 
as  a  set  for  one,  two  or  three  systems.  Using  the  LUs-3  [line  amplifier  3], 
the  SGU  compensates  for  the  attenuation  of  the  adjacent  repeater  section  of 
a  cable,  as  well  as  the  temperature  variations  in  the  cable  attenuation.  To 
out  the  equipment  of  the  SGU,  SGU  sets  are  supplied  for  one  system.  " 

SGNK.  The  carrier  and  control  frequency  generator  rack.  The  rack  makes  it 
possible  to  derive:  the  main  4  KHz  frequency,  the  12,  16  and  20  KHz  individual 
carrier  frequencies,  the  carrier  frequency  of  the  system  at  120  KHz,  the  pre- 
group  carriers  of  84,  96,  108  and  120  KHz,  as  well  as  the  control  frequencies 
of  64,  104  and  84,14  KHz  (the  control  frequencies  are  fed  to  the  input  of  the 
primary  group  channel).  All  of  the  generator  equipment  assemblies  are  provided 
with  backups.  An  oscilloscope  and  level  meter  are  mounted  in  the  rack. 

Note:  The  service  communications,  remote  power  supply,  automatic  voltage  control 
equipment  and  cable  entrance  racks  are  of  domestic  manufacture  (just  as 
the  amplifier  equipment  of  the  SPU-N  unattended  stations). 

Construction:  The  equipment  of  the  system  is  housed  in  cabinets  with  dimen¬ 

sions  of  2,600  x  660  x  250  mm. 

Weight:  250  kg  (each  rack). 
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Figure  4.5,1.  The  placement  of  the  equip¬ 
ment  in  the  SGU  rack  of  the  BK-24  equip¬ 
ment  , 

Key: 

1.  Panel  of  input  terminal  blocks; 

2.  Group  modulator; 

3.  D-60  filter; 

4.  Group  combining  block; 

5.  Line  equalizer; 

6.  Trunk  equalizer; 

7.  Blank  panel; 

8.  Transmit  amplifier; 

9.  Receive  amplifier; 

10.  Group  separation  block; 

11.  PF  [bandpass  filter] ; 

12.  Motor  block; 

13.  VUs  Pr  [?input  receive  amplifier?]; 

14.  Group  demodulator; 

15.  Control  frequency  receiver  (16,  64, 

104  KHz); 

16.  Group  modulator; 

17.  Group  combining  block; 

18.  Receive  amplifier; 

19.  Fuse  and  signaling  panel. 
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erHH  SGNK 


Figure  .4. 5, 2.  Block  diagram  of  the  rack 
BK-24  equipment. 

Key:  1.  Phantom  line; 

2.  VKSi  [cable  entrance  rack  1]; 

3.  MV  [trunk  equalizer]; 

4.  Receive  amplifier; 

5.  Differential  system; 

6.  D-60.  filter; 

7.  GDM  [group  demodulator]; 

8.  D-115  filter; 

9.  RF-104  [104  KHz  rejection 
filter] ; 


of  group  devices,  SGU,  of  the 

10.  To  the  SIO  [individual  conversion 
equipment  rack] ; 

11.  ARU  [automatic  gain  control,  AGC] ; 

12.  PF-16  [16  KHz  bandpass  filter]; 

13.  PF-64; 

14.  RF  64;  104  [64,  104  KHz  rejection 
filter]; 

15.  PF-84,14  [84.14  KHz  bandpass 
filter] ; 
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[Key  to  Figure  4.5.2,  continued]: 

16.  Meter; 

17.  PF-84,14  [84.14  KHz  bandpass  filter]; 

18.  Group  carrier  amplifier; 

19.  Control  frequency  amplifier; 

20.  Transmit  amplifier; 

21.  Preliminary  group  carrier  amplifier; 

22.  Carrier  channel  amplifier. 


Figure  4.5.3.  The  placement  of  the 
equipment  in  the  SGNK  rack  [carrier  and 
control  frequency  generator  rack]  of  the 
BK-24  equipment. 

Key: 

1.  Panel  of  input  terminal  blocks; 

2.  Blank  panel; 

3.  Blank  panel; 

4.  120  KHz  group  carrier  frequency  ampli¬ 
fier; 

5.  12  KHz  harmonic  generator; 

6.  64  -  120  KHz  carrier  frequency  amplifier 

7.  4  KHz  harmonic  generator; 

8.  12-20  KHz  carrier  frequency  amplifier; 

9.  4  KHz  generator; 

10.  11.86  KHz  generator; 

11.  64/104  KHz  control  frequency  block; 

12.  64  -  120  KHz  carrier  frequency  amplifier 

13.  84.14  KHz  control  frequency  block; 

14.  Control  frequency  and  carrier  switching 
blocks; 

15.  84.14  KHz  control  frequency  regulator 
block; 

16.  Oscilloscope; 

17.  Switching  and  light  panel; 

18.  Level  meter; 

19.  120  KHz  group  carrier  frequency  ampli¬ 
fier; 

20.  12  KHz  harmonic  generator; 

21.  64  -  120  KHz  carrier  frequency  ampli¬ 
fier; 

22.  4  KHz  harmonic  generator; 

23.  12  -  20  KHz  carrier  frequency  amplifier; 

24.  4  KHz  generator; 

25.  11.86  KHz  generator; 

26.  Fuse  and  signaling  panel  I; 

27.  Fuse  and  signaling  panel  II. 
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Figure  4,5.4.  The  placement  of  the 
equipment  in  the  SXO  [individual  conver¬ 
sion  equipment  rack]  of  the  BK-24  equipment. 

Key: 

1.  Panel  of  input  terminal  blocks; 

2.  Channel  block  K1  [channel  1]; 

3.  Preliminary  group  block; 

4.  Channel  block  K3; 

5.  Main  group  block; 

6.  GTV  [voice  frequency  ringing  generator]; 

7.  84.14  KHz  suppression  filter; 

8.  Channel  block  K13; 

9.  Neper  meter; 

10.  Regulator,  fuse  and  relay  panel; 

11.  Intercom-callup  unit  block; 

12.  Jackfield; 

13.  Channel  block  K15; 

14.  Voice  frequency  ringing  generator; 

15.  Differential  system. 
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Figure  4.5,5.  [Second  half  of  Figure  on  page  288]  Block  diagram  of  the 

SIO  individual  conversion  equipment  rack  of  the  BK-24  equipment. 
The  jumpers  are  removed  when  working  through  a  four-wire  circuit 

[Key  to  first  half,  above]: 

1.  Broadcast  channel;  3.  Differential  system; 

2.  84.14  KHz  rejection  filter;  4.  To  similar  equipment. 
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4.6.  The  K-24k  24-Channel  Transmission  System 
Figures  4.6.1  -  4,6.3. 

Purpose: 

Intended  for  multiplexing  the  service  pairs  of  a  coaxial  cable  when  a  K-1920 
system  is  simultaneously  operating  through  the  coaxial  pairs  of  the  same 
cable. 

Type  of  Line: 

Service  (balanced)  pairs  of  KMB-4  cable  with  0,9  mm  diameter  cores.  There 
are  five  service  (balanced)  quads  in  the  KMB  coaxial  cable.  The  operation  of 
the  K-24k  system  is  organized  via  two  service  pairs  of  KMB-4  cable,  which  are 
located  in  different  quads. 

Note:  Only  one  K-24k  system  can  be  organized  via  the  service  pairs  of  a 
cable. 

The  choice  of  the  pairs  is  determined  by  means  of  measuring  the  near-end 
crosstalk  attenuation  from  both  ends  of  a  repeater  section  between  the  third 
and  the  ninth  pairs  of  the  service  circuits  (the  third  pair  is  permanently 
assigned  to  the  K— 24k) ,  If  the  magnitude  of  the  crosstalk  attenuation  between 
these  pairs  is  less  than  9.0  Np,  then  the  pair  is  chosen  by  means  of  measuring 
the  crosstalk  attenuation  between  the  third  and  other  pairs,  included  in  the 
third  and  fifth  quads.  It  is  not  necessary  to  balance  the  service  pairs. 

The  Communications  System:  Single-cable,  single-band. 

Electrical  Characteristics; 

Line  spectrum 

The  effectively  transmitted  passband 

The  number  of  channels  which  can  be  organized 

The  secondary  multiplexing  capability 

The  maximum  communications  range 

The  length  of  an  OUP — OUP  [attended  repeater 
station]  section 

The  nominal  relative  transmit  level  in  each  channel: 

At  the  output  of  the  amplifier  (with  respect 
to  power)  when  the  system  operates  without 
skewing  [the  frequency  response]  at  the 
output  of  an  OP  [terminal  station],  OUP  or 
NUP  [unattended  repeater  station]  -2,25.  Np 

At  the  output  of  the  transmit  amplifier  of 
the  OP  or  OUP  equipment,  without  considering 
the  2.1  Np  pad  in  the  VKO  [cable  entrance  unit]  -0.15 


12  -  108  KHz 
300  -  3,400  Hz 
24 

See  the  introduction 
300  km 

No  more  than  186  km 
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The  input  impedance  from  the: 

Line  end 
Station  end 

The  .internal  noise  level,  referenced  to  the  input 
of  the  amplifier  for  the  following  channels: 

24th 

1st 

The  attenuation  of  amplifier  nonlinearity  for  the 
case  of  a  zero  level  (with  respect  to  power)  at 
the  output: 

With  respect  to  the  second  harmonic 
With  respect  to  the  third  harmonic 

The  average  gain  of  a  repeater  station  at  a  ground 
temperature  of  +7.5°  C,  at  a  frequency  of  108  KHz 

The  permissible  scatter  in  the  attenuations  of 
repeater  sections 

The  drop  in  the  frequency  response  of  the  gain 
at  frequencies  of  17  and  103  KHz,  when  the  line 
equalizer  is  set  in  the  following  positions: 

5  km 

6  km 

7  km 

The  control  range  for  the  gain  of  amplifiers  using 
ground  referenced  AGC  when  the  ground  temperature 
changes  from  -20  to  +5°  C,  from  -15  to  +10°  C,  and 
from  +5  to  +30°  C  at  the  following  frequencies: 

12  KHz 
108  Khz 

The  permissible  inaccuracy  in  the  operation  of 
the  ground  referenced  AGC  controls  on  an  OUP— OUP 
control  section 


160  ohms 
135  ohms 


-15.0  Np 
-14.3  Np 


8.5  Np 
11.0  Np 


2.5  +  0.05  Np 


+  0.18  Np 


0.87  Np 
1.05  Np 
1.23  Np 


0.16  Np 
0.10  Np 


No  more  than  +  0.3  Np 


The  Electrical  Power  Supply 

The  station  derives  its  power  from  the  remote  power  supply  of  the  K— 1920  system. 

Voltage  24  volts  +  10% 

Current  Consumption  0.33  amperes 


Equipment  Complement 

Standard  K-24-2  or  BK-24  equipment  is  used  at  terminal  and  attended  amplifier 
points  for  the  organization  of  the  communications  channels. 
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Terminal  Station.  The  rack  of  group  devices,  SGU  K-24-2;  the  cable  entrance 
equipment  panel,  VKO  K-24k. 

The  OUP  [attended]  Intermediate  Station.  The  intermediate  amplifier  rack; 
the  SPU-2  or  SPU-3  K-24-2;  the  VKO  K-24k  cable  entrance  equipment  panel. 

The  NUP  [unattended]  Intermediate  Station.  Included  in  the  complement  of  the 
unattended  repeater  is  the  high  frequency  channel  and  electrical  power  supply 
equipment.  All  of  the  equipment  consists  of  the  following  blocks:  line  ampli¬ 
fier  (2  units),  low  level  transformer,  high  level  transformer,  temperature 
sensor  (remote)  and  electrical  power  supply.  The  temperature  sensors  are 
connected  into  every  other  NUP  in  checkerboard  order.  In  this  case,  the  tem¬ 
perature  sensor  for  only  one  transmission  route  is  connected  into  each  NUP. 

The  blocks  of  temperature  sensors  are  connected  to  the  K-24k  and  K-1920  equip¬ 
ment  with  one  TZB  4  x  4  x  0.9  cable  (six  pairs  for  the  K-1920  equipment  and 
two  pairs  for  the  K-24k).  The  cable  is  connected  to  the  BM-1  10  x  2  box,  which 
is  the  SV-NUP  rack. 

Note:  A  branching  coupling,  by  means  of  which  two  pairs  of  cores  are  segregated, 
is  installed  at  the  point  where  the  temperature  sensor  block  for  the 
K-24k  is  installed  using  the  TZB  4  x  4  x  0.9  cable.  The  overall  distance 
from  the  10  x  2  box  to  the  temperature  transducer  is:  20  -  25  m  for  the 
K-1920  equipment,  and  no  more  than  10  m  for  the  K-24k  equipment. 

The  indicated  equipment  is  installed  in  the  SV-NUP  racks  having  a  USS  [service 
communications  unit]  or  a  SV-NUP  without  the  USS  of  the  K— 1920  equipment.  Sets 
of  spare  parts  are  provided  which  are  nececessary  for  securing  the  blocks  to 
the  rack  (bases,  blank  panels,  screws,  brackets,  etc.]  for  the  installation 
of  the  NUP  K-24k  equipment  in  the  SV-NUP  racks. 

With  the  development  of  the  K-1920  U  [improved]  system,  all  of  the  indicated 
NUP  K-24k  equipment  will  be  included  in  the  complex  of  the  SV-NUP  rack. 

Cost:  Pilot  batch  of  NUP  K-24k's  875  rubles 


Phc.  1V.G.I.  PaaMCUiemie  oSopponuinia  annaparypu  K-24k: 

a)  CB-nyn  cea  yccc-,  6)  cB-nyn  c  yccc 


Figure  4.6.1.  The  placement  of  the  units  of  K-24k  equipment. 

a)  SV-NUP  without  the  USSS  [service  communications /talkback 
unit]; 

b)  SV  NUP  with  the  USSS. 

Key:  1.  Input  terminal  block; 

2.  Generator  panel  for  the  local  60  KHz  control  frequency; 

3.  Remote  control  panel; 

4.  Signaling  panel; 

5.  Load  management  panel; 

6.  Intercom-callup  unit; 

7.  Low  level  transformer; 

8.  High  level  transformer; 

.  9.  Power  supply  unit; 

10.  Line  amplifier; 

11.  Power  supply  block; 

12.  Unattended  repeater  station  service  communications/talkback  unit. 
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Figure  4.6.2.  Block  diagram  of  the  NUP  of  the  K-24k  equipment. 

Key:  1.  Low  level  transformer;  7.  Amplifier; 

2.  Phantom  line  1;  8.  High  level  transformer; 

3.  Phantom  line  2;  9.  Trunk  equalizer; 

4.  Line  equalizer;  10.  Resistor; 

5.  K-12  filter;  11.  TK  [expansion  unknown]; 

6.  D-108  filter;  12.  Power  supply. 


riepe&ava  Transmit 


Figure  4.6.3.  The  VKO  [cable  entrance  equipment]  panel  of  the  K~24k  equipment. 

a)  Construction  of  the  VKO  panel; 

b)  Schematic  diagram. 

Key:  1.  Housing; 

2.  Transformer; 
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[Key  to  Figure  4.6.3,  continued]: 

3.  Phantom  line; 

4.  Chassis; 

5.  Transformer; 

6.  Receive; 

7.  Phantom  line. 

4.7.  The  K-60  60-Channel  Transmission  System 
Figures  4.7.1  -  4.7.11 

Purpose: 

Intended  for  multiplexing,  balanced,  non— coil— loaded  cables  using  the  following, 
vacuum  tube  equipment  at  terminal  points  and  attended  repeater  stations;  vacuum 
tube  amplifiers  of  the  SPUN  K-24-60  equipment  at  unattended  repeater  stations, 
or  the  transistorized  equipment:  SPUN  K— 60p,  NUP  K— 60p— 2m,  or  NUP  K— 60p— 4. 

Type  of  Line: 

Cable  with  styrof lex-cord  insulation:  MKSB  4x4x1. 2  or  7x4x1. 2  when 
the  SPUN  K-24-60  or  NUP  K-60p  amplifiers  are  used  at  the  unattended  repeater 
stations;  MKSB  1  x  4  x  1.2,  MKPV  1  x  4  x  1.2,  or  MKSA  1  x  4  x  1.2  when  the 
NUP  K-60p-4  or  NUP  K-60p-2m  amplifiers  are  used  at  the  unattended  repeater 
stations.  The  use  of  the  SPUN  K— 60p  is  covered  in  section  4.8. 

Communications  System:  Two— cable,  single— band. 


Electrical  Characteristics 


Line  frequency  spectrum 


12  -  252  KHz 


Note:  The  inverse  spectrum  should  be  used  for  one  of  the  systems  working 
through  the  same  quad  (where  the  communications  length  is  more  than 
250  km. 

The  effectively  transmitted  passband  300  -  3,400  Hz 

The  number  of  channels  which  can  be  organized  60 


The  secondary  multiplexing  capability 

The  maximum  length  of  a  low  frequency  retrans¬ 
mission  section  for  systems  using  the  following 
amplifiers  at  the  NUP’s: 

K-24-60:  Without  a  cosine  corrector 
With  a  cosine  corrector 

K-60p-2m,  K-60p-4 


See  the  introduction 


1,200  km 
2,500  km 

1,000  km  (1  x  4  x  1.2  cable) 


The  number  of  low  frequency  retransmission  sections 
for  all  types  of  NUP  amplifiers 
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The  maximum  communications  range  with  the 
following  amplifiers  at  the  NUP's: 

K-24-60  6,000km 

NUP  K-60p-2m,  NUP  K-60p-4  5,000  km 

K-24-60,  with  a  cosinusoidal  corrector  12,500  km 

The  residual  channel  attenuation  at  800  Hz  0.8  Np 

The  nominal  relative  voice  frequency  levels  of  the 
four-wire  part  of  a  channel: 

At  the  input  -1.5  Np 

At  the  output  +0,5  Np 


The  nominal  relative  transmit  levels  of  the  channels 
at  the  line  amplifier  output  (with  respect  to  power): 

a)  For  links  with  the  K-24-60  amplifiers: 


—  Without  skewing  [of  the  frequency  response] 
(can  be  used  on  short  trunks  up  to  250  km) 

—  With  skewing  with  respect  to  the  60th 
channel 

—  With  skewing  with  respect  to  the  first 
channel 


-0.55  Np 
-0.1  Np 
-1.3  Np 


b)  For  links  with  the  K-60p-2m  and  K-60p-4  ampli¬ 
fiers  at  the  NUP's: 

—  Without  skewing  -1.7  Np 

—  With  skewing  with  respect  to  the  60th 

channel  -1,25  Np 

—  With  skewing  with  respect  to  the  first 

channel  -2 . 45  Np 


Note:  The  levels  are  adjusted  at  an  OUP  in  accordance  with  paragraph  (a),  and 
the  quantities  indicated  in  paragraph  (b)  are  set  by  means  of  a  supple¬ 
mental  pad,  inserted  at  the  output  of  the  line  amplifiers. 

The  internal  noise  level  in  the  spectrum  of  one 
telephone  channel  referenced  to  the  line  amplifier 
input: 

a)  For  an  OUP  -15,2  Np 

b)  With  a  cosine  corrector  (SPU-3)  or  OP  -14.8  Np 

c)  For  an  NUP  using  the  following  amplifiers: 


K-24-60  -15.3  Np 

252  KHz  12  Khz 

K-60p-2m,  K-60p-4  15.0  14.3 

The  average  psophometric  noise  power  induced  in 
the  channels  of  a  system  at  the  point  with  a  relative 
zero  level: 


—  By  two  terminal  stations  with  a  low  frequency 
termination  of  the  channels 


600  pw  psoph. 
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—  By  the  line  channel,  where  the  length  is: 

1,000  km 
1,200  km 
2,500  km 

_  By  two  terminal  stations  with  primary  group 

termination  (HF  retransmission) 


3,000  pw  psoph. 
3,600  pw  psoph. 
6,500  pw  psoph. 

233  pw  psoph. 


30  pw  psoph. 


280  pw  psoph 


80  pw  psoph 
350  pw  psoph 


Note:  It  is  recommended  that  no  more  than  one  HF  transit  be  organized  on  a 
low  frequency  retransmission  section  when  using  the  existing  throug 
working  equipment. 

—  By  channel  isolation  equipment  (for  4,  12  and  24 
channels)  in  the  following  channels: 

Straight  through  channel 

Channel  for  the  isolation  and  insertion  of 
12  and  24  channels  with  a  voice  frequency 
termination 

Channel  for  the  segregation  and  insertion  of 
12  and  24  channels  with  primary  group 
termination 

Channel  for  the  segregation  and  insertion  of 
4  channels 

Note-  At  attended  repeater  stations,  where  a  provision  is  made  for  channel 

segregation,  amplifiers  having  three-frequency  AGC  should  be  installed. 
It  is  recommended  that  no  more  than  three  sets  of  segregation  equip¬ 
ment  be  installed  on  a  low  frequency  retransmission  section.  In  this 
case,  the  edge  straight-through  channels  should  not  be  used  ^'through 
working.  A  provision  is  made  for  segregating  four  channels  in  an  OUP, 
of  one8 <12  -  60  KHz)  or  two  (12  -  108  KHz)  of  the  12  channel  groups  from 

the  main  spectrum. 

The  distribution  of  the  noise  power,  induced  by 
a  line  channel,  in  the  upper  channel  of  the 
system  (thermal,  nonlinear  and  linear)  at  NUP  s 
with  the  following  amplifiers: 

K-24-60 

K-60p-2m,  K-60p-4 

The  attenuation  of  nonlinearity  at  the  zero  level 
at  the  output  at  a  frequency  of  252  KHz  (with 
respect  to  power): 

—  For  an  NUP  with  K-24-60  amplifiers  with  a 
gain  of  6.2  Np: 

a. 


1 

1 


1 

1 


2 

1 


a 


2h 

3h 


10.0  Np 
12.0  Np 


__  For  an  NUP  with  K-60p-2m,  or  K-60p-4  amplifiers: 


a 


'2h 

l3h 


8,5  Np 
11.0  Np 
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—  For  amplifiers  with  two-  and  three-frequency 
AGC  where  the  amplifier  gain  is  6.2  Np: 

a«.  10.0  Np 

a^JJ  12.0  Np 

The  nominal  attenuation  of  a  repeater  section  at 

252  KHz: 

At  the  maximum  ground  temperature  (of  the  cable 
only ) ,  anom  5.7  Np 

For  linkA  using  the  K-60p-2m  or  K-60p-4  ampli¬ 
fiers  at  NUP’s  3.2  Np  • 

Notes:  1.  A  deviation  of  +0. 15.  Np  is  permitted  on  all  repeater  sections. 

2.  The  deviation  of  up  to  50%  of  the  sections  towards  an  increase  in 
the  attenuation  by  0.25  Np  is  permitted.  In  this  case,  there  should 
correspond  to  each  lengthened  segment  in  a  section  one  shortened  by 
the  same  amount  of  attenuation;  the  lengthened  sections  should  not 
be  positioned  one  after  the  other.  The  section  preceding  the  0UP 
should  not  have  an  attenuation  greater  than  anom. 

The  number  of  shortened  sections  between  an  0UP  using  phantom  lines 
should  be  no  more  than  three,  and  in  this  case,  it  is  desirable  to 
locate  the  shortened  sections  close  to  the  OUP. 


3.  A  0.5  neper  deviation  of  up  to  25%  of  the  sections  towards  an  increase 
in  the  attenuation  is  permitted  for  links  which  use  the  K-24-60  ampli¬ 
fier  at  the  NUP’s.  In  this  case,  there  should  correspond  to  each 
lengthened  segment  on  a  section  three  segments  shortened  by  this  same 
amount  [of  attenuation] .  The  lengthened  sections  should  not  be  posi¬ 
tioned  one  after  the  other.  The  section  preceding  the  OUP  should  not 
have  an  attenuation  greater  than  anom. 


4.  When  planning  the  trunks,  the  interference  calculations  are  not 
performed,  and  no  deviation  of  the  lengths  of  the  repeater  sections 
from  the  values  indicated  in  paragraphs  1,  2  and  3  is  permitted. 

The  nominal  length  of  a  repeater  section  of  a  a  /a 

trunk  on  an  0UP-0UP  section  nom  C 

Where  anom  is  the  nominal  magnitude  of  the 
attenuation  of  a  repeater  section;  at  may  is 
the  attenuation  factor  of  the  cable  at  the 
maximum  ground  temperature. 

For  various  types  of  cables,  Irep.seo .  w^en 
tmax  =  +16®  C  will  be  as  follows  (with  the 
permissible  deviations): 


—  When  using  K-24-60  amplifiers  in  the  NUP’s: 

MKSB  1x4  without  signal  cores 
MKSB  4x4  without  signal  cores 
MKSB  7x4  without  signal  cores 
MKSA  4x4 
MKB  4x4 


16.6  +  0.44  km 

18.7  +  0.5  km 
19.0  +  0.5  km 
19.5  +  0.5  km 
17.2  +0.45  km 
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When  using  the  K-60p-2m  or  K- 6 Op-4  amplifier 

at  the  NUP's  10.6  +  0,5  km 


The  input  impedance  of  the  equipment  from  the  line 
end: 


a)  For  all  OUP's  and  NUP's,  using  the  K-24-60 
amplifiers  at  the  NUP's: 

With  line  transformers 
Without  line  transformers 

The  permissible  deviation  in  the  reflection 
■  factor 

The  attenuation  of  two  line  transformers 

b)  For  links,  using  the  K-60p-2m  or  K-60p-4 
NUP's: 

With  line  transformers 

Without  line  transformers 

The  permissible  deviation  in  the  reflection 

factor 

The  attenuation  of  two  line  transformers 
Station  gain  at  a  frequency  of  252  Khz: 

Maximum  gain: 


180  ohms 
135  ohms 

p  <.  0.15/252/f  ,  but  no 
more  than  0.3 
0.12  Np 


145  ohms 
135  ohms 

p  <*  0.15/250/f  ,  but  no 
more  than  0.25 
0.1  Np 


a)  For  an  NUP  station  (with  ground  referenced  AGC), 
using  the  following  amplifiers: 

K-24-60  6.4  Np 

Note:  When  the  2.0  +  0.2  Np  pad  is  inserted  in  the  negative  feedback  circuit 
of  the  line  amplifier,  at  the  maximum  setting  of  the  ground  referenced 
AGC,  as  well  as  when  all  line  equalizers  are  inserted  at  the  input  to 
the  line  amplifier  [sic], 

K-60p-4  3.7  Np  (at  +18°  C) 

K-60p-2m  3.5  Np 

b)  For  stations  with  two-  and  three-frequency  AGC  7.0  Np 

Note:  For  the  case  of  flat  AGC,  the  11-th  position,  the  pads  and  potentiometers 
at  the  input  are  cut  out,  and  all  line  equalizers  are  inserted  (a pad 
the  negative  feedback  circuits  =  1.0  Np). 


The  m-fn-timim  gain  (with  the  minimum  pad  in  the 
negative  feedback  circuit,  and  the  setting  of 
the  AGC  control  is  maximum): 

a)  For  NUP  stations  (with  ground  referenced  AGC), 
using  the  following  amplifiers: 

K-24-60 
K- 6 0p-4 
K-60p-2m 


4.7  Np 

2.8  Np  (at  +18°  C) 

2.9  Np 
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b)  For  stations  with  two-  and  three-frequency  AGC  6,0  Np 

Note:  For  flat  AGC,  the  11th  position,  the  pads  and  potentiometers  at  the 
input  are  cut  out,  and  all  line  equalizers  are  cut  out  (the  pad  is 
switched  out  in  the  negative  feedback  circuit). 

The  gain  is  adjusted  in  the  negative  feedback 

circuit  in  steps  of  0,1  Np  each 

Gain  Control: 

—  NUP's  with  K-24-60  amplifiers:  using  pads  at 

the  amplifier  input  0,3,  0,6  and  1,2  Np 

—  NUP's  with  the  K-60p-2m  or  K-60p-4  amplifiers: 

using  pads  between  the  amplifying  elements  0.1  x  6  =  0,6  Np 

•  —  OUP's:  using  a  0.9  Np  pad  at  the  input  to  the 

amplifier  and  a  potentiometer  0.3  x  3  =  0,9  Np 

The  equalizing  capability  of  the  amplifiers: 

The  difference  in  the  attenuation  of  the  constant 
slope  network  between  frequencies  of  247  and  17  KHz 
in  the  negative  feedback  circuit: 

—  For  NUP's  having  K-24-60  amplifiers  with  ground 

referenced  AGC  1.2  Np 

—  For  NUP's  with  K-60p-2m  or  K-60p-4  amplifiers  0,75  x  2  Np 

—  For  OUP's  with  amplifiers  having  two-  and 

three-frequency  AGC  1.2  Np 

The  difference  in  the  attenuation  of  the  line 
equalizers  at  frequencies  of  247  and  17  KHz: 

—  For  NUP's  with  K-24-60  amplifiers  having  ground 
referenced  AGC: 

LVi  [line  equalizer  1]  0,6  -  2,4  in  steps  of 

0.2  Np  each 

LV2  (the  line  amplifiers  cannot  be  used  without 
LV2)  l*2  NP 

—  For  NUP's  with  the  K-60p— 2m  or  K-60p— 4  ampli¬ 
fiers  having  ground  referenced  AGC: 

LV  [line  equalizer]  •  0,20,  0.39  and  0,58  Np 

—  For  OUP's  with  amplifiers  having  two-  and 
three-frequency  AGC: 

LV-i  .  0,2  and  0,4  Np 

LV2  0.8  Np 

LV3  (the  line  amplifiers  cannot  be  used  without 
LV3)  1.6  Np 

The  attenuation  of  the  line  equalizers  at  252  KHz: 

For  NUP's  with  K-24-60  amplifiers  0,25  Np 

For  NUP's  with  the  K-60p-2m  or  K-60p-4  amplifiers  0,10  Np 

For  OUP's  0.25  Np 
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The  AGC  system: 

In  the  NUP  amplifiers 

In  the  OUP  amplifiers  (AGC  based  on  control 
frequencies) 


Control  frequencies: 

Slope 

Curvilinear 

Flat 

Amplifiers  with  the  following  types  of  AGC  are 
located  as  follows: 


Based  on  ground  temperature 
Electro- thermomechanical , 
two-  and  three-frequency 
type 


16  KHz 
112  KHz 
248  KHz 


With  ground  referenced  AGC 

With  two-frequency  AGC  for  links  which  use  the 
following  amplifiers  at  NUP’s: 

K-24-60 

NUP  K-60p-2m,  K-60p-4 
With  three-frequency  AGC 

The  control  range  of  the  amplifiers  having  AGC: 

—  For  NUP's  with  the  K-24-60  amplifiers  having 
ground  referenced  AGC  (when  the  ground  temper¬ 
ature  varies  from  -2  to  +18°  C)  at  the  following 
frequencies: 

12  KHz  +  0.06  Np 

252  KHz  +  0.12  Np 

—  For  NUP  * s  with  the  K-60p-2m  or  K-60p-4  ampli¬ 

fiers  under  the  same  conditions  at  the  following 
frequencies:  12  ^  +  0.03  Np 

252  KHz  +  0.06  Np 


At  each  NUP 

Every  160  -  170  km 
Every  190  -  230  km 

Every  500  -  600  km 


Note:  In  the  project  planning,  it  is  necessary  to  take  into  account  the 

imprecision  in  the  equalization  of  the  ground  referenced  AGC  on  the 
OUP  -  OUP  section.  The  length  of  the  ground  referenced  AGC  cable  for 
a  temperature  gradient  of  from  -2  to  +18°  C  should  be  no  more  than 
14  m.  For  other  temperature  drops,  and  where  the  number  of  NUP’s  runs 
up  to  four,  it  should  be  no  more  than  14  m,  and  where  the  number  is 
more  than  four,  no  more  than  10  m. 

The  values  of  the  crosstalk  attenuation  between  the  circuits  should 
be  no  less  than  9.5  Np. 

--  For  amplifiers  with  two-frequency  AGC: 

Flat 

Slope  (12  KHz) 

—  For  amplifiers  with  three-frequency  AGC: 

Flat  +0.7  Np 


+  0.7  Np 
+  0.4  Np 
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Slope  (12  KHz)  ±  0.4  Np 

Curvilinear  (80  KHz)  +  0.4  Np 

Note:  In  the  project  planning,  the  +  0.07  Np  imprecision  in  the  AGC  control 
using  the  control  frequency  is  to  be  taken  into  account.  (A  reduction 
in  the  level  over  the  entire  route  of  0.07  Np  at  the  maximum  ground 
temperature) 

Phantom  lines  are  installed  at  the  input  to  the 
amplifiers  as  follows! 


—  At  NUP's  with  K-24-60  amplifiers  Every  5  km 

—  The  phantom  line  attenuation  at! 

252  KHz  1*47  Np 

12  KHz  °*41  NP 

—  At  NUP's  with  the  K-60p-2m  or  K-60p-4  amplifiers  Every  2.9  km  x  2  km 

—  The  phantom  line  attenuation  at: 

252  KHz  l*62  Np 

12  KHz  °*48  NP 

—  At  OUP' s  [attended  repeater  stations]  Every  5  km 

—  The  phantom  line  attenuation  at: 

252  KHz  l*42  Np 

12  KHz  NP 


Note:  The  phantom  line  is  stipulated  in  a  special  order,  (There  is  the  option 
of  cutting  out  the  0.4  Np  pad  of  the  phantom  lines  at  the  OUP  s.) 

The  attenuation  of  the  trunk  equalizers  at  the 
input  to  NUP  amplifiers  at  252  KHz: 

For  the  K-24— 60  amplifier  0.5  Np 

For  NUP's  with  K-60p-2m  or  K-60p-4  amplifiers  0.3  Np 

Trunk  equalizers  should  be  installed  for  NUP's 
with  the  following  amplifiers: 

K-24-60  Every  60  -  80  km 

K_60p-2m  or  K-60p-4  Every  35  -  40  km 

Notes:  1.  Trunk  equalizers  (fixed  and  variable)  for  aligning  the  channels 
are  specified  in  a  special  order. 

2.  No  less  than  two  variable  trunk  equalizers  should  be  ordered  for 
each  OUP . 

A  variable  cosine  equalizer  with  a  supplemental 
amplifier  can  be  installed  at  the  input  to  amplifiers 
having  two-  and  three-frequency  AGC  to  equalize  tem¬ 
perature  distortions.  The  variable  cosine  equalizer 
can  correct  distortions  within  limits  of  +  0,3  Np 

The  cosine  correcting  networks  should  be  installed 
at  each  OUP  for  links  using  the  following  NUP 

amPli^^-ers:  k-24-60  Every  160  -  170  km 

K-60p-2m  or  K-60p-4  Every  190  or  230  km 
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Notes:  1.  The  cosine  corrector  and  the  instrument  for  aligning  it  are 
stipulated  in  a  special  order, 

2.  In  the  noise  calculation,  the  noise  induced  by  the  cosine  corrector 
amplifier  is  taken  into  account. 

The  ringing  system  using  the  HF  channels  Voice  frequency  ringing 

at  2,100  Hz 

The  number  of  service  links: 

For  trunks  with  the  K-24-60  amplifiers: 


Trunk  service  communications  line,  MSS  1 

Station-to-station  service  communications  link, 

PSS  2 

Sectional  service  communications  link,  USS  1 

For  single  quad  cables  with  K- 6 Op -2m  and  K-60p— 4 
amplifiers: 

Trunk  service  communications  link,  MSS  1 

Combined  station-to-station  and  sectional 
service  communications  link,  PSS-USS  1 


The  number  of  NUP's  which  can  be  remotely  powered 
between  two  supply  stations: 

a)  For  NUP's  with  the  K-24-60  amplifiers  when 
using  both  cables  simultaneously  for  remote 
power  in  the  following  circuit  configurations: 

"wire-wire"  4 

"wire-ground"  8 

Note:  When  it  is  necessary  to  disconnect  one  of  the  cables,  only  50%  of  the 
links  are  preserved . 

b)  For  NUP's  with  the  K-60p-2m  or  K-60p-4  amplifiers 

when  protective  devices  are  present  Up  to  20  CIO  NUP's  each 

from  each  OUP  end) 

Remote  power  supply  circuit  "wire-wire" 

In  the  presence  of  induced  DC  at  a  voltage  of  more 
than  +15  volts,  a  provision  should  be  made  in  the 
equipment  for  the  installation  of  compensators  with 
a  voltage  control  range  of  +70  volts 

Notes:  1.  In  the  presence  of  induced  DC  of  more  than  70  volts,  a  "wire-wire" 
remote  power  supply  circuit  configuration  should  be  employed. 

2.  When  using  the  K-60p-2m  or  K-60p-4  amplifiers  in  the  NUP's,  no 
provision  is  made  for  the  installation  of  compensators,  since  the 
remote  power  circuit  is  a  "wire-wire"  circuit. 

The  permissible  voltage  (longitudinal  e.m.f.)  due 
to  the  influence  of  AC  electrified  railroads  on  a 
repeater  section  for  links  using  the  K— 24— 60  amplifier: 
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Long  Term: 

—  When  one  protective  device  is  inserted  in  the 
remote  power  circuit  at  the  NUP,  and  one  pro¬ 
tective  device  is  provided  at  the  OUP,  and  the 
remote  power  uses  the  following  circuits: 

"wire-ground'* 

-  "wire-wire” 

—  When  two  protective  devices  are  inserted  in 
the  circuit  at  the  NUP,  and  one  at  the  OUP, 
and  the  remote  power  uses  a  "wire-ground" 
circuit  configuration 

Short  Term: 

—  When  the  remote  power  uses  the  following  circuit 
conf igur at ions : 

"wire-ground" 

"wire-wire" 

The  permissible  voltage  (longitudinal  e.m.f.) 
due  to  the  influence  of  high  voltage  lines  on  a 
repeater  section,  when  the  remote  power  uses  the 
following  circuit  configurations: 

"wire-ground" 

"wire-wire" 

The  permissible  voltage  (longitudinal  e.m,f.)  due 
to  the  influence  of  an  AC  electrified  railroad  on 
a  repeater  section,  for  a  link  using  the  K-60p-2m 
or  K-60p— 4  NUP  amplifiers: 

Long  term 
Short  term 

The  short  term  permissible  voltage  (longitudinal 
e.m.f.)  due  to  the  influence  of  high  voltage  lines 
on  a  repeater  section 

Grounds: 

—  For  NUP's  with  K-24-60  amplifiers  when  powered 
via  a: 

"wire-ground"  circuit  configuration 
"wire-wire"  circuit  configuration 

—  For  NUP's  with  the  K-60p-2m  or  K-60p-4  ampli¬ 
fiers,  when  powered  via  a: 

.  "wire-ground"  circuit  configuration: 

NUP's  within  a  remote  power  section 
NUP's  at  the  end  of  a  remote  power  section 

-  303  - 


50  volts  eff. 
100  volts  eff. 


200  volts  eff. 


750  volts  eff. 
930  volts  eff. 


750  volts  eff. 
930  volts  eff. 


75  volts  eff. 
250  volts  eff. 


250  volts  eff. 


Two  grounds:  working  and 
protective  one 
One  ground,  working  (pro¬ 
tective)  . 


One  ground 

Two  grounds  (a  working  and 
a  protective  one) 


"Wire-wire”  circuit  configuration 
—  For  OUP's  and  OP's  [terminal  stations] 


One  ground 

Three  grounds:  A  working 
and  two  measurement  grounds. 


Note:  The  resistance  of  each  ground  should  be  in  accordance  with  GOST  464-68. 
The  Climatic  Operational  Conditions: 

Attended  Stations  (OP’s,  OUP’s).  At  temperatures  of  from  +3.0  to  +40“  C  and 
a  humidity  of  75%;  short  term  exposure  to  80%  at  a  temperature  of  25  C, 

Unattended  Stations  for  NUP's  with  the  following  amplifiers;  K-60p-2m,  K-60p-4. 
At  temperatures  of  from  —5  to  +25°  C  and  a  humidity  of  75%;  short  term  exposure 
to  95%  at  a  temperature  of  +20°  C;  and  for  the  K-24-60:  at . temperatures  of  from 
0  to  35°  C  and  a  humidity  of  75%;  short  term  exposure  to  95%  at  a  temperature 
of  20“  C. 


Electrical  Power  Supply 
Voltages: 

—  Terminal  and  attended  intermediate  stations 
(OP’s  and  OUP' 

Plate 
Filament 
Signaling 
AC  mains 


206  volts  +  3% 

21.2  volts  +  3% 

24  volts  +  10% 

220  volts  +5%,  -15% 
48  -  51  Hz 


—  Unattended  repeater  stations  (NUP's):  the 
remote  power  fed  into  the  line  (maximum) 


450  volts 


—  At  the  terminals  of  the  equipment  being  powered: 


For  the  K-24-60  amplifiers 
For  the  K-60p-2m  or  K-60p-4  amplifiers  for: 
One  system 
Two  systems 


145  volts  +  10% 

23  volts  +  10% 
26  volts  +  10% 


Current  and  Power  Consumption 
Equipment 


21.2  v 
amps 


24  v 
amps 


206  v  & 
remote 
power,  amps 


220  v 
VA 


SGU  [group  equipment  rack]  for 
one  system 
Signaling 

SGU  for  two  systems 
Signaling 

SGNK  [carrier  and  control  frequency 
generator  rack]  (main  circuit,  main 
power ) 

The  same,  standby  power 
Signaling  — 

Oscilloscope  ** 

[continued] 


2.5 


5.0 


4.5 

4.5 


0.59 

1.0 


3.0 


0.3 

0.6 

0.55 

0.45 


0.55 


12.6 
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[Current  and  Power  Consumption,  continued] : 

21.2  v 

Equipment  ^nps 

24  v 
amps 

206  v  & 
remote 
power,  amps 

220  v 
amps 

SUGN  [group  carrier  amplifier  rack] 
(main  circuit  and  power) 

6.0 

— 

0.75 

- 

The  same,  standby  power 

6.0 

0.75 

Signaling 

“ 

1.0 

SUG0-1  (main  and  standby  power) 

17.5 

- 

- 

Signaling 

im 

1.67 

25 

Oscilloscope 

TM-OUP 

3.0 

*• 

TM-NUP 

- 

- 

0,68  (24  v) 

— 

SPU-2  for  one  system 

1.6 

- 

0,2 

" 

Signaling 

"* 

1.2 

SPU-3  for  one  system 

1.75 

.  - 

0.23 

“■ 

Signaling 

1.2 

* 

SPU-N-U-1 

- 

0.225 

— 

SPU-N-U-2 

- 

- 

0.275 

— 

NUP  K-60p-4,  K-60p-2m 

— 

0,09 

Note:  The  SGNK  and  SUGN  are  being  replaced  by  the  SUGO  1-1  equipment  (see 


Section  6). 

Equipment  Complement 

Terminal  Station 

a)  Cable  Entrance  Equipment: 

_  VKS  4x4  OUP  or  VKS  7x4  OUP  for  bringing  in  high  level  cables:  a  rack 

for  two  cables; 

_  VKS-1  4x4  OUP  or  VKS-1  7x4  OUP  for  bringing  in  low  level  cables:  a 

rack  for  two  cables; 

__  VKS— 1  x  4  OP  for  bringing  in  high  and  low  level  cables,  which  is  a  rack  for 
single  quad  MKSB,  MKSA  or  MKPV  cables,  is  used  for  links  with  K-60p-2m  am¬ 
plifiers  in  the  NUP's. 

Notes:  1.  When  using  the  VKS  4  x  4  OUP  racks  for  1x4  cable,  the  low  level 
cable  is  tied  into  the  left  box,  while  the  high  level  is  tied  into 
the  right  box  of  the  VKS  rack. 

2.  135:135  line  transformers  can  be  installed  for  trunks  with  lengths 
up  to  230  km;  for  trunks  of  greater  length  -  145:135  transformers. 

b)  The  Individual  Conversion  Equipment:  the  SIP-60  rack  and  the  STV-DS-60 
rack  (see  Section  7). 

c)  The  SGU  K-60  Rack  of  Group  Devices  is  a  rack  for  one  or  two  systems. 
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Note:  The  rack  permits  the  simultaneous  operation  with  direct  and  inverse 

spectra.  On  special  order,  the  plant  supplies  the  trunk  equalizer  of 
a  5  km  phantom  line 

d)  The  SGNK  Carrier  and  Control  Frequency  Generator  Rack  and  the  SUGN  Group 
Carrier  Frequency  Amplifier  Rack.  The  SGNK  and  SUGN  racks  jointly  feed 
five  K-60  systems.  In  this  case,  the  SGNK  feeds  the  individual  carrier 
frequencies  for  300  channels,  and  the  control  and  group  carrier  frequencies 
for  480  channels.  The  SUGN  supplies  the  following:  the  group  carrier  fre¬ 
quencies  for  480  channels  and  the  control  frequencies  for  960  channels. 

The  SGNK  and  SUGN  racks  can  be  replaced  by  the  SUGO-I-1  rack. 

e)  The  SUGO-I  Generator  Equipment:  a  rack  for  eight  systems  (see  Section  6). 

f)  The  SPDM  K-60  Remote  Power  Supply  Equipment  for  links  with  amplifiers  in 
the  NUP's  for: 

—  K-24-60:  Racks  for  12,  24  or  48  remote  power  circuits  for  7x4  cable 
and  for  12  or  24  circuits  for  4x4  cable. 

—  K-60p-2m,  K-60p-4:  The  DP-3  panel,  for  two  remote  power  circuits. 

g)  The  Standardized  Switching-Callup  Service  Communications  Equipment,  UKVSS, 
in  the  complement  of  the  SS-3  or  SS-4  rack  (SSS-7  or  SSS-8)  bay. 

h)  The  remote  control  equipment  is  for  links  with  NUP  K-24-60  amplifiers. 

i)  The  remote  monitoring  equipment  is  an  instrument  for  all  systems. 

j)  The  primary  group  switching  rack,  SKP-1  (it  is  provided  when  no  less  than 
10  primary  groups  are  planned  in  the  future),  is  a  cabinet  type  rack.  It 
is  designed  for  50  primary  groups  (see  Section  1) . 

k)  The  SKPG  primary  group  monitor  rack:  a  rack  for  50  primary  groups  or  the 
SARUG  (see  Section  11)  for  a  single  quad  cable  with  NUP  K-60p-2m,  K-60p-4 
amplifiers,  is  a  rack  for  25  primary  groups. 

The  Attended  Intermediate  Station 

a)  The  Cable  Entrance  Equipment  (just  as  for  the  terminal  station); 

VKS  4x4  OUP  or  VKS  7x4  OUP  is  a  rack  for  two  cables; 

VKS-1  4  x  4  OUP  or  VKS-1  7x4  OUP  is  a  rack  for  two  cables; 

For  links  using  the  K-60p-2m  or  K-60p-4  amplifier  in  the  NUP’s,  VKS  1x4 
OUP  is  used  for  connecting  in  the  high  and  low  level  cables:  it  is  a  rack 
for  four  1x4  MKSB,  MKSA  or  MKPV  cables. 

Notes:  1.  When  using  the  VKS  4x4  OUP  rack  for  1x4  cable,  the  low  level 
cables  are  brought  into  the  left  box,  while  the  high  level  cables 
are  brought  into  the  right  box  of  the  VKS  rack. 

.  2.  The  line  transformers  of  the  VKO  panel  should  have  ratios  of  145:135. 

b)  The  SPU-2  K-60  rack  of  line  amplifiers  with  two-frequency  AGC  (for  filling 
out  the  equipment  complement  of  the  SPU-2,  the  KPU  sets  are  supplied  for 

system):  Racks  for  1-4  systems. 
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one 


c)  SPU-3  K-60  Rack  of  Line  Amplifiers  with  Three-Frequency  AGC  (for  filling 
out  the  equipment  complement  of  the  SPU-3,  the  KPU-3  sets  are  supplied  for 
one  system):  A  rack  for  1  -  4  systems. 

Note:  At  the  present  time,  the  SPU-3  racks  are  supplied  with  a  cosine  corrector 
for  two  systems#  Supplied  on  special  order  for  the  SPU-2  and  SPU-3  racks 
are  trunk  equalizers,  line  equalizers  and  phantom  lines,  as  well  as  a 
panel  of  transformers  for  powering  the  filaments  with  alternating  current 
(fixed  and  variable. trunk  equalizers  are  provided).  The  cosine  correctors 
for  the  SPU-3  racks  should  likewise  be  stipulated  when  ordering. 

d)  The  Remote  Power  Supply  Equipment  for  links  with  K-24-60  amplifiers:  the 
remote  power  supply  transmission  rack,  just  as  for  the  terminal  station, 
the  SPDPM  K-60,  is  for  12,  24  or  48  remote  power  circuits  for  4x4  cable, 
and  has  two  racks:  one  for  12,  and  the  second  for  48  remote  power  circuits, 
for  7x4  cable. 

For  links  using  the  K-60p-2m  or  K-60p-4  amplifiers  in  the  NUP's:  the  SEP 
electrical  power  supply  rack  is  a  rack  with  four  remote  power  outputs  of 
up  to  0.15  amperes  (from  each  working  PPU) . 

e)  The  UKVSS  Standardized  Switching-Callup  Service  Communications  Equipment 
(just  as  for  the  terminal  station),  SS-3  or  SS-4  (SSS-7  or  SSS-8)  is  a 
rack. 

f)  The  Remote  Control  Equipment  (just  as  for  the  terminal  station). 

g)  The  Remote  Monitoring  Equipment  (for  links  with  the  K-24-60  amplifier)  is 
an  instrument  for  all  systems. 

The  Unattended  Intermediate  Stations 

NUP's  with  the  K-24-60  Amplifier: 

a)  Cable  Entrance  Equipment: 

VKS  4  x  4  NUP  or  VKS  7x4  NUP  for  bringing  in  the  high  level  cables:  a 
rack  for  two  cables. 

VKS-1  4x4  NUP  or  VKS-1  7x4  NUP  for  bringing  in  low  level  cables:  a 
rack  for  two  cables. 

b)  The  SPUN-U  K-24-60  Intermediate  Unattended  Amplifier  Rack  is  a  rack  for 
1-4  systems . 

Notes:  1.  The  SPUN  K-24-60  is  supplied  with  the  following  equipment  complement: 

the  SPU-N-U-4  for  four  systems;  the  SPU-N-U-2  for  two  systems;  the 
SPU-N-U-1  for  one  system;  the  KPU-N-U-2,  a  set  of  two  systems;  the 
KPU-n-U-1,  a  one  system  set;  and  the  KLU-N-U,  a  set  of  amplifiers 
for  one  system. 

2.  Additionally  supplied  on  special  order  are  the  following:  fixed 

trunk  equalizer,  variable  trunk  equalizer,  line  equalizer,  block  of 
thermistors  (ground  referenced  AGC)  and  a  power  supply  filter  panel. 

c)  The  NUP  Service  Communications  Board  (PVU— NUP):  The  board  is  installed  in 
the  VKS  rack  of  the  NUP.  The  service  communications  amplifiers  are  included 
in  the  SPUN  complement. 
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d)  The  Remote  Control  Panel. 

e)  The  NUP  Remote  Monitor  Unit:  A  panel  of  eight  systems  or  two  panels  of  14 
systems  (installed  in  the  VKS), 

The  NUP  with  the  K-60p-2m  or  K-60p-4  Amplifiers:  A  station  for  1  -  2  systems. 

Notes*  1.  The  NUP  K-60p-2m  station  has  been  taken  out  of  production. 

2!  Included  in  ?he  equipment  complement  of  the  NUP  K-60p-4  station  are: 

The  NUP  chassis  with  the  cable  entrance  unit,  four  entrance  modules 
and  amplifier  modules,  the  number  and  type  of  which  are  stipulat 

3.  sUppliefoHpecial  order  are:  the  high  frequency  and  1»»  fluency 
trunk  equalizers,  MV’s,  the  high  and  low  frequency  phantom  lines,  ILs, 
the  multifrequency  through  monitor  receiver,  MPKP,  the  remotemono 
block  (GPK  and  K),  the  remote  power  monitor  block,  KDP,  and  the  FPU 

panel. 

4.  Two  small  type  amplifier  modules  are  ordered  to  complete  the  equipment 
complement  with  a  second  system. 

5.  Supplied  on  special  order  is  an  operational  set  of  spare  blocks,  parts 
and  tools. 

6.  The  NUP  K-60p-4  stations,  in  contrast  to  the  NUP 

remote  monitor  equipment,  which  provides  for  the  capability  of  deter 
mining  a  damaged  section  of  a  cable  or  NUP  equipment.  The  remote 
control  system  makes  it  possible  to  maintain  service  communications 
from  the  OUP  to  the  location  of  the  fault.  See  Table  1  for  variants 
of  the  equipment  complement  of  the  NUP  K-60p-4.  [Table  4.7.1] . 


Construction 

Terminal  Stations  (OP’ s): 

SGU  K-60;  SGNK;  SUGN.  Racks  with  panels  mounted  on  both  sides.  The  rack  dimens¬ 
ions  are  2,500  x  648  x  464  mm. 

Attended  Intermediate  Stations  (OUP's): 

SPU-2.  Racks  with  panels  counted  on  both  sides.  The  rack  dimensions  are  2.500  x 
X  648  x  464  cm.  The  dimensions  of  the  KPU-2  set  are  790  X  648  x 

qpil-3  A  rack  with  panels  counted  on  both  sides.  The  rack  dimensions  are 

2,500  x  648  x^64  L.  The  dimensions  of  the  KPU-3  set  are  1,020  x  648  x  464  cm. 

Unattended  Intermediate  Stations: 

SPU-N-U-1  —  4:  Rack  with  panels  mounted  on  one  side.  The  dimensions  are 
2,505  x  644  x  247  mm. 

]q>U_N-U-2.  The  dimensions  are  1,225  x  644  x  247  mm. 

KLU-N-U-1.  The  dimensions  are  118  x  644  x  247  mm  (one  amplifier). 
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NUP  K-60p-2m  ,  .  .  . 

NUP  K— 60— 4  }  See  Figure  4.7.10. 

Table  4.7.1. 

Variants  of  the  Equipment  Complement  of  NUP’s  with  Amplifier  Modules  on  an 
OUP — OUP  Section 


1  KOAH4CCTOO 
Hy  11  na  CCKIIHH 

.oyn-oyn 

2. 

nopHflKOnufl 
noucp  nyn 

3. 

HanpanacuHe 

ncpejUMK 

>6  nq 

CHCTCM 

4. 

y  CHAHTCAb* 
HJ4e  xac- 
CeTI4  BM 

C  An  U  HM 

3  a 

yClMHJCAb- 

iiue 
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6c/n 
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7*BH 

HeTHoe 

Even 
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Odd 

A—E 

A-B 

i  •  ! 

!  x 

II  | 

1  | 

1 

X 

E—A 

B-A 

i  ; 

i  1  1  X 

n  ! 

1  X 

UeTHuii 

Even 

A—B 

A-B 

i  1 

1  x  1 

ii  1 

I  I  X 

E—A 

B-A 

i  1 

1  lx 

ii  1 

X  1  1 

HeqeTHoe 

Odd 

HeTiiuii 

Even 

A—B 

A-B 

I  1  X  1  1 

II  1  1  1  X 

E—A 

B-A 

i  1  !  lx 

II  |  X  1  1 

HeneTHuft 

odd 

A— 5 

I  1  !  X  1 

II  1  1  lx 

B-A 

I  1  lx 

II  1  l  x  j 

npKucuHHt.  X  —  uanHHHe  xaccer. 


Key:  1.  Number  of  unattended  repeater  stations  on  the  OUP — OUP  [attended 
repeater  station]  section; 

2.  The  sequential  number  of  the  NUP; 

3.  The  transmit  directions; 

4.  Number  of  the  HF  systems; 

5.  Low  frequency  and  HF  amplifier  modules  with  remote  power; 

6.  High  frequency  amplifier  modules  with  remote  power; 

7.  High  frequency  amplifier  modules. 

Note:  X  -  The  presence  of  the  modules. 


-  309  - 


Weight  and  Cost 


Equipment _ _  Weight,  kg  Price,  rubles 


SGU-1  K-60 

300 

2,726 

SGNU-2  K-60 

460 

4,780 

SGNK 

290 

2,275 

SUGN 

290 

3,500 

SPU-2  for  one  system 

130 

1,506 

KPU-2  for.  filling  out  the  equipment  complement 
of  the  SPU-2 

65 

868 

SPU-3  for  one  system 

200 

1,215 

KPU-3,  for  filling  out  the  equipment  complement 
of  the  SPU-3 

80 

1,092 

SPU-N-1 

120 

1,296 

SPU-N-2 

185 

1,756 

SPU-N-4  • 

370 

3,522 

KPU-N-U-2 

150 

1,288 

KLU-N-U-1 

30 

336 

NUP  K-60p-4,  including: 

The  NUP  with  input  devices 

100 

375 

Input  modules 

12 

97 

Amplifier  modules  with  low  and  high  frequency 
blocks  with  remote  power 

8 

240 

Amplifier  modules  with  high  frequency  blocks 
with  remote  power 

8 

250 

Amplifier  modules  with  high  frequency  blocks 

8 

310 

The  EK-NUP-K-60p-4  operational  set 

- 

2,765 

[Key  to  Figure  4. 7,1,  (page  311)] 

1.  Power  distributor  panel  for  the  group  carrier  frequencies; 

2.  Panel  of  rejection  filters; 

3.  Panel  of  primary  group  converters  for  the  transmission  of  groups  one 
and  four; 

4.  Panel  of  primary  group  converters  for  the  transmission  of  groups  two 
and  five; 

5.  Panel  of  primary  group  converters  for  the  transmission  of  group  three; 

6.  Panel  of  secondary,  transmit,  group  converters; 

7.  PKK-248  [248  KHz]  control  channel  receiver  panel; 

8.  PKK-16  control  channel  receiver  panel; 

9.  PKK-112  control  channel  receiver  panel; 

10.  Panel  for  an  amplifier  having  three-frequency  AGC 

11.  Signaling  and  fuse  panel;  ■ 

12.  Panel  of  secondary,  receive,  group  converters; 

13.  Panel  of  primary  group  converters  for  the  reception  of  group  3; 

14.  Panel  of  primary  group  converters  for  the  receptions  of  groups  2,  5; 


-  310  - 


1, 

2. 

3, 

40 

5, 

6. 

7, 

8, 

9. 

10, 

11. 

12. 

13. 

14. 

15. 
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17, 
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Figure  4.7.1. 


Ih,  placement  of  the  equipment  In  the  rack  of  group  devices 
SGU,  of  the  K-60  equipment  (for  one  system). 


Key  continued  from  preceding  page] 


^ey  continued  rrom  . 
,  Panel  of  primary  group  converters  to,  option  of  groups  1  and  4, 
i  Panel  of  60  -  108  [KHz]  auxiliary  amplifiers, 

1.  Panel  of  60  -  108  [KHz]  auxiliary  amplifiers. 
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1. 

2„ 

3. 

4. 

5, 

6, 

7. 

8. 
9. 

10, 

11. 

12. 
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14, 

15, 

16. 
17. 
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Figure  A. 7. 2.  The  placement  of  the  equipment  in  the  rack  of  group  devices, 
SGU,  of  the  K-60  equipment  (for  two  systems). 

Key:  1.  Power  distributor  panel  for  the  group  carrier  frequencies; 

2.  Panel  of  rejection  filters; 

3.  Panel  of  the  primary  group  converters  for  the  transmission  of 
groups  1  and  4; 

4.  Panel  of  the  primary  group  converters  for  the  transmission  of 
groups  2  and  5; 

5.  Panel  of  the  primary  group  converters  for  the  transmissions  of 
group  3; 
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[Key  to  Figure  4.7.2,  continued]: 

6.  Panel  of  secondary,  transmit,  group  converters; 

7.  PKK-248  [KHz]  control  channel  receiver  panel; 

8.  PKK-16  [KHz]  control  channel  receiver  panel; 

9.  PKK-112  [KHz]  control  channel  receiver  panel; 

10.  Panel  for  the  amplifier  with  three-frequency  AGC; 

11.  Signaling  and  fuse  panel; 

12.  Panel  for  the  secondary  group  converters,  receive; 

13.  Panel  of  the  primary  group  converters  for  the  reception  of  group  3 

14.  Panel  of  the  primary  group  converters  for  the  reception  of  groups 

15.  Panel  of  the  primary  group  converters  for  the  reception  of  groups 

16.  Panel  of  60  -  108  [KHz]  auxiliary  amplifiers; 

17.  Panel  of  60  -  108  [KHz]  auxiliary  amplifiers. 

[Key  to  Figure  4.7.3,  page  314]: 

1.  Receive,  group  amplifier; 

2.  Control  channel  receiver; 

3.  SIR  [?matching  transformer?]; 

4.  [Either  variable  or  fixed  slope  network]; 

5.  Pad; 

6.  D-252  filter; 

7.  VGP  pr  [? secondary  group  converter,  receive?]; 

8.  D-552  filter; 

9.  312  -  552  KHz  amplifier; 

10.  PRPG  [expansion  unknown]; 

11.  From  the  VKS  [cable  entrance  rack]; 

12..  Group  amplifier,  transmit; 

13.  BPKCh  [ ? block  of  control  channel  receivers?]; 

14.  D-252  filter; 

15.  VGP  per  ^secondary  group  converter,  transmit?]; 

16.  312  -  552  KHz  amplifier; 

17.  Group  5;  . 

18.  Group  2; 

19.  PF  [bandpass  filter]; 

20.  PRPG; 

21.  VPG  [?secondary  group  converter?]; 

22.  PGP  [?primary  group  converter?]; 

23.  60  -  108  KHz  amplifier; 

24.  564  KHz  power  distributor; 

25.  Group  carrier  frequency  power  distributor; 

26.  To  the  SIO  [individual  conversion  equipment  rack]; 

27.  Transformer; 

28.  RF-104  [104  KHz  rejection  filter]; 

29.  84.14  KHz  power  distributor. 


and  5 
and  4 
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View  from  the  front  Side  view 

Bud  chcpcdu  duo  cdbf<y 


Figure  4.7.4.  The  placement  of  the  equipment  in  the  group  carrier  frequency 
amplifier  rack,  SUGN,  of  the  K-60  equipment. 

Key:  1;  Panel  of  transformers; 

2.  I  GG-12  [12  KHz  harmonic  generator  I],  panel  of  harmonic  generators; 

3.  II  GG-12,  panel  of  harmonic  generators; 

4.  I  GKCh-16  [16  KHz  control  frequency  generator  1]; 

5.  PU-16  [16  KHz  switching  unit]; 

6.  II  GKCh-16  [16  KHz  control  frequency  generator  2] ; 

7.1  GKCh-112; 

8.  PU-112  [112  KHz  switching  unit]; 

9.  II  GKCh-112  [112  KHz  control  frequency  generator  2]; 

10.  Fuse  and  signaling  panel; 
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[Key  to  Figure  A. 7. 4,  continued]: 

11.  Slope  type  level  control  T; 

12.  Receive  [?or  converter?]  meter; 

13.  Slope  type  control  II; 

1A.  I  Us-420  [A20  KHz  amplifier  1]  j 

15.  II  Us-420  [420  KHz  amplifier  2]; 

16.  I-Us-444; 

17.  II  Us-444; 

18.  I  Us-612  [612  KHz  amplifier  lj ; 

19.  II  Us-612; 

20.  Input  terminal  blocks; 

21.  411,  15,  112  and  248  KHz  power  distributors; 

22.  252  300  ,  348,  420  and  564  Khz  power  distributors; 

23*.  444*  468,  516,  612  and  564  group  II  power  distributors; 
24*.  BFKCh-I  [  ?block  of  control  frequency  filters  1?J 
25.  BFKCh-II . 


[Key  to  Figure  4.7.5  (page  317)]: 


1.  Power  distributor; 

2.  Switcher;  -m. 

3  I  FGN  612  [612  KHz  group  carrier  filter  1J, 

4*.  I  Us  612  [612  KHz  amplifier  1];  . 

5  II  FGN  612  [612  KHz  group  carrier  filter  ZJ, 

6.  I  GKCh-16  [16  KHz  control  frequency  8en^or  lJ , 

7.  II  GKCh-112  [112  KHz  control  frequency  *]> 

8.  I  GKCh-248  [248  KHz  control  frequency  generator  1], 

9.  To  the  PRP  [manual  switching  panel] ; 

10.  FGN-564  [564  KHz  group  carrier  filter]; 

11.  I  Us-564  [564  KHz  amplifier  1]; 

V?  rrnun  2  564  KHz  power  distributor;  ....  .  , 

U.  To°the  BFKCh  I,  II  [ ?blocks  of  control  frequency  filters 

1A  i  f6N  516  [516  KHz  carrier  frequency  filter  ij, 

15.  FGN  564  [564  KHz  group  carrier  filter]; 

16.  II  FGN  516  [516  KHz  group  carrier  filter  J, 

17.  I  FGN  468; 

18  84.14  KHz  power  distributor;  ,,1(i __-i . 

19*.  FINCh  96  [96  KHz  individual  .carrier  frequency  ]» 

20.  FINCh  104; 

9 1  BFKCh  X  * 

22!  From  the  420  KHz  power  distributor; 

23.  From  the  group  2,  564  KHz  power  distributor. 

24  Pr  4/12  [expansion  unknown]; 

25*.  Upr  Napr  Routing  control  or  control  route?] 

26  i  gG-12  [12  KHz  harmonic  generator  ij , 

27.  NU  [expansion  unknown]; 

28.  From  the  BUPU  [expansion  unknown]; 

29 .  PRP  [manual  switching  panel] ; 


and  2]; 
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igure  4.7.7.  The  placement  of  the  equipment  in  the  rack  of  intermediate 
^  amplifiers  with  two-frequency  AGC,  the  SPU-2,  of  the  K-60 

equipment, 

ey;  1.  248  KHz  control  channel  receiver; 

2.  16  KHz  control  channel  receiver; 

3.  PZS  [?fuse  and  signaling  panel?]. 
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ieure  4.7.8.  The  placement  of  the  equipment  in  the  rack  of  intermediate 
amplifiers  with  three-frequency  AGC,  the  SPU-3,  of  the 
K-60  equipment  (taken  out  of  production), 
ey:  1.  Line  amplifier;  4.  Curvilinear  type  control  channel 

2.  Flat  type  control  channel  receiver, 

receiver; 

3.  Slope  type  control  channel 
receiver; 


Figure  4.7.9.  The  placement  of  the  equipment  in  the  rack  of  intermediate 
amplifiers  with  three-frequency  AGC,  the  SPU-3,  of  the  K-60 
equipment. 

Key:  1.  Location  for  the  mounting  of  4.  112  KHz  control  channel  receiver 

a  cosine  corrector  panel;  5.  Location  for  the  mounting  of  a 

2.  248  KHz  control  channel  receiver;  cosine  corrector  panel. 

3.  16  KHz  control  channel  receiver; 


Figure  4.7.10.  The  construction  of  the  NUP  K-60p-2m  (or  K-60p 
station: 

a)  View  from  the  side;  b)  View  from  above. 
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LVS-4  [expansion  unknown];  19.  High  frequency  amplifier  for  the  A  -  B  direction  of 
D-260  filter;  system  1; 


[Key  to  Figure  4,7.11,  continued] 

20.  Sh2  [box  2] ; 

21.  Line  transformer; 

22.  U2  [expansion  unknown] ; 

23.  Dr  [choke]; 

24.  DP2  [remote  power  circuit  2]; 

25.  Low  frequency  amplifier  for  direction  B-A; 

26.  Remote  power  return  wire; 

27.  High  frequency  amplifier  for  direction  A-B  of  system  2; 

28.  MW  [high  frequency  trunk  equalizer]; 

29.  K-12  filter; 

30.  PVS-4  [expansion  unknown]; 

31.  D-260  filter; 

32.  GKP  [expansion  unknown] ; 

33.  KDP  [unknown  type  of  remote  power  supply  unit]; 

34.  DPi  [remote  power  circuit  1]; 

35.  Return  wire; 

36.  Jumper  between  modules; 

37.  High  frequency  amplifier  for  direction  B  -  A  of  system  2; 

38.  NCh  [low  frequency]; 

39.  UZ  [ ? protective  device?]; 

40.  Dr  [choke]; 

41.  LRU  [? line  level  control?]. 


4.8.  The  K-60p  60-Channel  Transmission  System 
Figures  4.8.1  -  4.8.23. 

Purpose: 

Intended  for  multiplexing  balanced,  non-coil-loaded  cable  communications  lines 
The  K-60p  equipment  for  OP’s,  OUP’s  and  NUP's  is  completely  transistorized. 

Type  of  Line 

Balanced  cables  with  copper  cores,  of  the  MKS,  MK  or  MKSA  type  having  a  capa¬ 
city  of  4  x  4  x  1.2  or  7  x  4  x  1.2,  as  well  as  MKPV  type  cable  and  those 
similar  to  it  with  a  capacity  of  1x4  (where  equipment  of  the  K-60p-4  system 
is  used  in  the  NUP’s). 

Communications  System:  Two-cable,  single  band. 


Electrical  Characteristics: 


12  -  280  KHz 


Line  frequency  spectrum 

Line  spectrum  for  telephone  channels  12  "252  KHz 

Line  spectrum  for  remote  monitoring  252  -  280  KHz 

Note:  The  inverse  spectrum  should  be  employed  in  one  of  the  systems  working 

through  one  quad  (where  the  communications  length  is  more  than  250  km). 
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The  effectively  transmitted  passband 

The  number  of  channels  which  can  be  set  up 

The  secondary  multiplexing  capability 

The  maximum  length  of  a  low  frequency  retransmission 

section 

The  number  of  low  frequency  retransmission  sections 

The  maximum  communications  range 

The  residual  channel  attenuation  at  800  Hz 

The  nominal  relative  levels  with  respect  to  the 
voice  frequencies  for  the  four-wire  part  of  a 
channel:  At  the 

At  the  output 

The  nominal  relative  transmit  levels  for  the  channels 
at  the  line  amplifier  input,  with  respect  to  power: 

—  Without  skewing  [of  the  frequency  response]  (can 
be  used  on  short  trunks  up  to  250  km) 

—  With  skewing:  With  respect  to  the  60th  channel 

With  respect  to  the  1st  channel 

The  internal  noise  level,  referenced  to  the  line 
amplifier  input: 


300  -  3,400  Hz 


See  the  introduction. 


2,500  km 


OUP-3  (taking  into  account  the  ’-14. 8  Np 

interference  introduced  by  the  -14.4  Np 
cosine  corrective  network) 

'jhe  average  psophometric  noise  power  at  the  relative 
zero  level  point,  induced  in  the  channels  of  the  system: 

—  Bv  the  line  channel,  where  the  communications  length 

is  2,500  km  7»500  pw 

— —  By  the  conversion  equipment  of  the  terminal  and 
retransmission  stations  where  the  number  of  re¬ 
transmissions  is,  just  as  in  the  conventional 
calibration  circuit  for  a  cable  with  balanced 
pairs  and  considering  the  load  variants  2,100  pw 

By  two  terminal  stations  with  a  voice  frequency 
termination  of  the  channels,  or  by  one  retrans¬ 
mission  station  No  more 


12,500  km 
0.8  Np 


-1.5  Np 
+0.5  Np 


-0,55  Np 
-0.1  Np 
-1.3  NP 


-15.2  Np  (248-252  KHz) 
-14,8  Np  (12  -  16  KHz) 
-14.8  Np  (12  KHz) 

-14.8  Np  (248-252  KHz) 
-14.4  Np  (12  -  16  KHz) 


No  more  than  500  pw 


By  two  terminal  stations  with  primary  group 
termination  or  by  one  through-working  station 


No  more  than  200  pw 
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—  By  the  channel  segregation  equipment  (for  4,  12 
and  24  channels)  in  the  following  channels: 

Straight  through 

For  the  segregation  and  insertion  of  four 
channels 

For  the  segregation  and  insertion  of  12  and 
24  channels  with  voice  frequency  termination 
For  the  segregation  and  insertion  of  12  and 
24  channels  with  primary  group  termination 


30  pw 
350  pw 
280  pw 
80  pw 


Note:  In  an  OUP,  a  provision  is  made  for  the  option  of  segregating  four  chan¬ 
nels  of  one  (12  -  60  KHz)  or  two  (12  -  108  KHz)  12-channel  groups  from 
the  main  spectrum.  A  provision  is  likewise  made  for  the  organization 
of  HF  through  working  with  respect  to  the  primary  and  secondary  groups. 

On  one  low  frequency  retransmission  section,  it  is  permissible  to  include 
no  more  than  one  HF  through  working  section  when  using  the  existing 
through  working  equipment,  as  well  as  no  more  than  three  Isolation 
points,  and  in  this  case,  the  edge  straight  through  channels  should  not 
be  used  for  through  working.  At  an  OUP,  where  channel  isolation  is  pro¬ 
vided,  amplifiers  should  be  installed  having  three  frequency  AGC. 


The  distribution  of  the  noise  power  induced  by  a  line  channel  in  the  upper 
channel  of  a  system  (thermal,  nonlinear,  linear):  1:1:2 


The  nonlinearity  attenuation  for  the  case  of  a  zero 
level  at  the  output  of  the  OP,  OUP  or  NUP  amplifiers 
at  a  frequency  of  252  KHz  (with  respect  to  power) 
and  an  amplifier  gain  of  6.0  Np: 

a2h 
a3h 

The  nominal  attenuation  of  a  repeater  section  at 

252  KHz  at  the  maximum  ground  temperature  (of  only 

the  cable) ,  G nom  5*9  Np 

Note:  Where  lengthened  repeater  sections  are  present  on  an  OUP-OUP  section, 
the  following  inequality  should  be  observed: 

V(c245‘—  e“MQ'). 

“"7  i 

where  k  is  the  number  of  shortened  sections  which  compensate  for  the 
amount  of  lengthening  based  on  the  thermal  noise;  n  is  the  number  of 
lengthened  segments  on  the  OUP-OUP  section  (n  should  not  be  more  than 
three);  AQ^  is  the  attenuation  of  a  lengthened  section  with  respect  to 
the  amount  of  attenuation  of  a  section  of  nominal  length,  -5.9  Np,  where 
the  ground  temperature  tmav  should  not  be  more  than  0.6  Np;  AQj  is  the 
amount  of  the  decrease  in  the  attenuation  of  a  shortened  section  with 
respect  to  the  attenuation  of  a  section  of  nominal  length,  5.9  Np. 

It  is  desirable  to  locate  shortened  section  close  to  the  OUP’s 

If  the  inequality  is  not  observed,  it  is  necessary  to  again  break  up 
the  repeater  sections. 


10  Np 
12.5  Np 
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The  nominal  length,  of  a  repeater  section  of  a  trunk 
on  an  OUP-OUP  section 

Where  anom  is  the  nominal  attenuation  of  the 
repeater  section;  a t  is  the  attenuation  factor 
of  the  cable  at  the  maximum  ground  temperature. 

The  nominal  lengths  of  repeater  sections  for  the 
following  cables: 

MKS  4  x  4  x  1.2 
MKS  7  x  4  x  1.2 
MK  4  x  4  x  1.2 

The  input  impedance  of  the  equipment  from  the  line 
end:. 

—  With  line  transformers  (OP,  OUP  and  NUP) 

—  Without  line  transformers:  NUP's 

OP's,  OUP's 

The  permissible  deviation  in  the  reflection  factor 
of  a  station 

The  attenuation  of  two  line  transformers 


a  /ct 
non  t  max 


19.4  km 

19.7  km 

17.8  km 


170  ohms 
150  ohms 
135  ohms 

p  ^  0.12/252/f,  but  no 
more  than  0.2 

0.1  Np 


The  gain  of  the  station  at  252  KHz: 

Maximum  Gain: 

For  an  NUP  station  (with  ground  referenced  AGO) 
For  OP  and  OUP  stations  with  two  and  three  fre¬ 
quency  AGC 

Note:  The  gain  is  indicated  for  the  maximum  setting 
of  the  AGC  controls. 

Minimum  Gain  (with  the  minimum  attenuation  pad  in 
the  negative  feedback  circuit,  the  AGC  controls 
are  set  at  maximum) : 

For  an  NUP  station  (with  ground  referenced  AGC) 
For  OP  and  OUP  stations  with  two-  and  three-fre¬ 
quency  AGC 

The  gain  is  adjusted  in  the  negative  feedback 
circuit  using  pads  of 

The  equalizing  capability  of  the  amplifiers: 

The  difference  in  the  attenuation  of  the  constant 
slope  network  between  frequencies  of  247  and  17 
KHz  in  the  negative  feedback  circuit 

The  attenuation  of  the  line  equalizer  for  the 
following  cables: 

.  MKSB 

MKB 


6.3  Np 
7.0  Np 


5.15  Np 
6.85  Np 

0.05,  0.1,  0.2,  0.4  and 
0.8  Np 


1.5  Np 


1.95,  2.14,  2.33,  2.53, 
2.72  and  2.91  Np 
1.91,  2.13,  2.36,  2.63, 
2.86  and  3.08  Np 
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The  line  equalizer  attenuation  at  252  KHz  for  all 

types  of  cables  0«1  Np 

Note:  The  line  amplifiers  cannot  be  used  without  the  line  equalizers. 


The  AGC  System: 

In  the  NUP  amplifiers  (ground  referenced  AGC) 

In  the  OUP  amplifiers  (AGC  based  on  control 
frequencies) 

In  the  primary  group  receive  channel 

Control  Frequencies:  Slope 

Curvilinear 

Flat 

In  the  receive  channel  for 
the  primary  groups 
The  same,  for  the  secondary 
group 


Thermo-electric,  frequency 
dependent 

Electro-thermomechanical, 
two-  and  three-frequency 

Electro-thermomechanical , 
single  frequency 

16  KHz 
112  KHz 
248  KHz 

84.14  KHz 
411.86  KHz 


The  nominal  control  frequency  levels  at  the  zero 

level  point 

Line  -2.0  Np 

Group  -2.9  Np 

The  amplifiers  with  AGC  are  positioned  as  follows: 

With  ground  referenced  AGC  At  each  NUP 

With  two-frequency  AGC  (at  OUP’s)  Every  250  -  300  Ion 

With  three-frequency  AGC  (at  OP’s  and  OUP's)  Every  500  -  600  km 

The  range  control  limits  of  the  amplifiers  with  AGC: 

—  For  NUP  amplifiers  with  ground  referenced  AGC 
(when  the  ground  temperature  varies  from  -2  to 
+18®  C,  from  -10  to  +10°  C  and  from  +10  to  +30°  C: 

MKSB  [cable]  at  frequencies  of:  12  KHz  0.13  Np 

252  KHz  0.25  Np 

MKB  at  frequencies  of  12  KHz  and  252  KHz  0.09  Np 

Notes:  1.  In  the  project  planning,  it  is  necessary  to  take  into  account  the 

inaccuracy  of  ground  referenced  AGC  equalization  on  OUP— OUP  sections 
amounting  to  +  0.3  Np. 

2.  The  length  of  the  connecting  cable  from  the  terminal  unit  of  the  NUP 
to  the  ground  referenced  AGC :  should  not  exceed  14  m  when  the  ground 
temperature  fluctuates  within  limits  of  —2  to  +18°  C;  10  m  for  a 
higher  or  lower  ground  temperature  where  the  number  of  NUP*s  is 
greater  than  four,  and  14  m  at  any  temperature  where  the  number  of 
NUP's  runs  up  to  four. 

3.  The  ground  referenced  AGC  cable  should  be  balanced,  the  values  of 
the  crosstalk  attenuation  between  the  circuits  should  be  no  less 
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than:  9.5  nepers  for  90%,  9.8  nepers  for  65%  and  9.0  nepers  for 
100%  of  the  circuits. 

—  For  amplifiers  with  two-frequency  AGC: 

Flat  control  (248  KHz)  +  0.5  Np 

Slope  control  (12  KHz)  +  0.4  Np 

—  For  amplifiers  with  three-frequency  AGC: 

Flat  control  (248  KHz)  +  0.5  Np 

Slope  control  (12  KHz)  +  0.5  Np 

Curvilinear  control  (80  KHz)  £  0.4  Np 

—  For  the  receive  channel  for  the  primary  and 

secondary  groups  (84.14  and  411.86  KHz)  £  0»4  Np 

Note:  In  the  project  planning,  the  imprecision  in  the  AGC  control  based  on 

the  line  control  frequencies  amounting  to  £  0.05  Np  is  to  be  taken  into 
account  (a  reduction  in  the  level  over  the  entire  route  by  0.05  Np  at 
the  maximum  ground  temperature) • 

Phantom  lines  are  installed  as  follows  at  the  input 
to  the  HF  channels: 


NUP,  OUP  and  OP  Every  3  km,  6  km,  3  +  6  km 

The  phantom  line  attenuation  at:  252  KHz  0.86  Np,  1.72  Np,  0.56  Np 

respectively 

12  KHz  0.25  Np,  0.5  Np  and  0.75 

respectively 

Note:  A  provision  is  made  in  phantom  lines  for  the  option  of  switching  out  the 
0.4  Np  pad. 

Th*»  attenuation  of  trunk  eaualizers  at  252  KHz  0.3  Np 


The  attenuation  of  trunk  equalizers  at  252  KHz  0.3  Np 

Trunk  equalizers  are  installed  at  NUP’s  every  60  -  80  km 

Note:  The  ordering  of  a  variable  trunk  equalizer  for  the  alignment  of  a  channel 
is  based  on  a  figure  of  no  less  than  two  for  each  OUP,  and  is  specified 
in  a  special  order. 

The  cosine  corrective  network,  intended  for  the 
equalization  of  temperature  distortions,  is  installed 
at  the  input  to  an  amplifier  with  three-frequency 
AGC,  and  OUP  and  0P*s,  and  corrects  the  amplitude- 
frequency  response  with  a  nonuniformity  of  +0.3  Np- 


The  ringup  system  using  the  HF  channels 

The  number  of  service  links  provided  for  servicing 
the  trunk: 

Operator  trunk  service  communications  link,  MSS 
Station-to-station  operator  service  communica¬ 
tions  link,  PSS 

Sectional  operator  service  communications  link, 
USS 


+0.3  Np 

Voice  frequency  ringing 
at  2,100  Hz. 
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The  number  of  NUP's  which  can  be  remotely  power 
between  two  power  supply  OUP's,  working  from  the 
maximum  permissible  remote  power  supply  voltage 
in  the  following  circuit  configurations: 


"wire-wire"  ^ 

"wire-ground"  12 

(In  individual  cases,  when  specially  justified,  it  is  permissible  to 
increase  the  number  of  NUP's  up  to  14.  In  this  case,  the  constantly 
induced  e.m.f.  from  an  alternating  current  electrified  railroad  should 
be  no  more  than  75  volts  on  each  repeater  section,  and  one^internal 
choke  in  each  protective  unit  should  be  cut  put  at  all  NUP  s.) 


Notes: 


1.  Remote  power  is  provided  via  the  quads; 

2.  The  voltage  drop  across  the  working  ground  of  the  last  NUP  due  to 
the  overall  remote  supply  current  should  be  made  equal  to  36  -  12  v 
where  necessary. 


The  permissible  DC  induced  voltage,  which  can 

be  compensated  by  the  PK-70/0.3-2  compensator  ±  70  volts 

Notes:  1.  Where  DC  induced  voltages  of  up  to  +35  volts  are  present  in  the 
half-sections  of  the  remote  power  supply,  capacitors  are  not 
obligatory. 

2.  Where  DC  induced  voltages  of  up  to  +70  volts  are  present,  for 
a  half-section  the  number  of  NUP's  between  the  supply  OUP  s^is 
determined  from  the  design  calculations  (for  the  case  of  a  wire- 
—ground"  remote  power  circuit  configuration). 

3.  In  the  presence  of  DC  induced  voltages  greater  than  +70  volts,  a 
"wire-wire"  remote  power  circuit  configuration  is  adopted. 

The  permissible  voltage  (longitudinal  e.m.f.)  due  to 
the  influence  of  an  alternating  curren  electrified 
railroad  and  electrical  power  transmission  lines 
on  a  repeater  section: 


Long  term: 

—  When  one  protective  ground  unit  is  inserted  in 
the  remote  power  circuit  at  NUP's  and  OUP's 

—  When  one  (internal)  choke  of  the  protective  unit 
is  switched  out  at  NUP ' s  and  OUP's 


200  volts  eff. 
75  volts  eff. 


Short  term: 

The  grounding  device: 

—  For  NUP's  when  powered 
conf igur at ions : 
"wire-ground": 

NUP's  within  remote 
NUP's  at  the  end  of 
half-section 
"wire-wire" 


with  the  following  circuit 

power  half-sections 
the  remote  power 


One  ground 

Two  grounds,  one  working 
one  protective  ground 
One  ground,  working, 

(or  protective) 
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Notes:  1.  The  resistance  of  each  ground  should  be  in  accordance  with 

GOST  464-68.  ' 

2.  The  ground  is  made  in  accordance  with  "Rekomendatsii  po  voprosu 
oborudovaniya  zazemleniy  i  zazemlyayushchikh  provodok  LATs  i  NUP 
["Recommendations  on  the  Question  of  Ground  Equipment  and  Grounding 
Wires  of  Line  Equipment  Shops  and  Unattended  Repeaters  ],  (  Svyaz 
Publishers,  1969). 

-  For  OUP’s  and  OP's  Three  8rounds*  a  worki*8’ 

and  two  metering  grounds. 


Climatic  Operational  Conditions 

Attended  Stations  and  the  Line  Channel  of  Terminal  Stations.  At  temperatures 
of  from  +5  to  +40®  C  and  a  relative  humidity  of  up  to  85%  at  temperatures  of 


up  to  30°  C* 

Conversion  Equipment.  At  temperatures  of  from  +10  to  +40° 
humidities  of  up  to  85%  at  temperatures  of  up  to  +25  C. 


C  and  relative 


Unattended  Stations.  At  temperatures 
relative  humidity  of  80%.  The  option 
for  temperature  fluctuations  of  from 


of  from  -10  to  +35°  C,  and  for  a 
of  SPUN  rack  operation  is  permitted 
-40  up  to  +50°  C,  and  an  increase  in 


the  humidity  up  to  98%. 


Electrical  Power  Supply 


Voltages: 

•—  Terminal  and  attended  intermediate  stations: 


Main  circuits 
Signaling 
AC  mains 


21.2  volts  +  3% 
24  volts  +  10% 
220  volts 


Unattended  repeater  stations: 

Remote  power,  fed  into  the  line  (maximum)  at  the 
terminals  of  the  equipment  being  powered 
Without  the  protective  devices 
The  same,  with  the  protective  devices 


475  volts 
36  volts 
48  volts 


SGP  (with  the  full  complement)  for  four 
systems: 

Main  circuits 
Signaling 

SLUK  OP  for  two  systems: 

Main  circuits 
Signaling 

The  same,  for  four  systems: 

Main  circuits 
Signaling 


5.0 

1.1 

2.2 


24  volts 


2.0 

3.5 

5.6 


220  volts 
VA _ _ 
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Current  and  Power  Consumption,  continued 


Equipment 

21.2  v 
amps 

24  volts 
amps 

220  volts 

VA 

SKCh: 

Main  circuits 

1.6 

— 

— 

Signaling 

- 

1.8 

- 

SKCh  when  powered  from  the  AC  mains 

- 

- 

110 

SSS-7  or  SSS-8 

See  Section  ll 

■  - 

UKM  control  panel 

- 

70 

SUGO  1-1: 

Main  circuits,  main  power 

8.75 

.  — 

- 

Main  circuits,  standby  power 

8.75 

- 

- 

Signaling 

1.67 

— 

Oscilloscope 

- 

.  - 

25 

SIP-60: 

Main  circuits 

1.0 

- 

- 

Signaling 

STV-DS-60: 

0.4 

Main  circuits 

3.2 

- 

— 

The  same,  when  50%  of  the  ring  circuits 

operate 

5.8 

- 

Signaling 

- 

0.4 

- 

SDP  K-60p  with  the  complete  complement  and 

maximum  load 

72 

- 

- 

TM  OUP  equipment  for  14  NUP’s 

- 

3.0 

- 

SLUK  OUP-2  for  two  systems: 

Main  circuits 

1.2 

- 

- 

Signaling 

5.5 

- 

The  Same,  for  four  systems: 

Main  circuits 

2.4 

- 

- 

Signaling 

- 

9.5 

- 

SLUK  0UP-3  for  two  systems: 

Main  circuits 

1.5 

- 

- 

Signaling 

- 

5.7 

- 

SPUN  K-60  for  one  system 

0.2  amps 
ages  of 

(remote  power)  at  volt' 
36  -  48  volts. 

Equipment  Complement 
Terminal  Station 

a)  SVKO  K-60p  Cable  Input  Equipment:  A  rack  for  two  four-quad,  high  and  low 
level  cables,  intended  for  connecting  in  and  servicing  cables  with  a 
capacity  of  4  x  4,  multiplexed  up  to  280  KHz  with  the  K-60p  equipment. 

The  rack  provides  for  the  following:  Bringing  in  and  fanning  out  two 
long  distance  4  x  4  x  1.2  cables;  organizing  high  frequency  and  phantom 
circuits;  transmitting  remote  power  at  voltages  up  to  500  volts  via  a 
superphantom  circuit;  protecting  service  personnel  and  station  equipment 
against  dangerous  voltages;  making  check  measurements  when  substituting 
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individual  pairs  of  a  cable;  galvanically  isolating  from  station, 
devices  with  a  reserve  in  the  electrical  strength,  amounting  to  no 
less  than  2,000  volts  eff.  at  50  Hz  AC  for  the  line  windings  of  high 
and  low  frequency  transformers.  One  SVKO  K— 60p  rack  is  installed  at 
an  OP. 

Note:  The  use  of  the  VKS  K-60  racks  is  permitted  only  under  the  condition  that 
the  R-4  dischargers  are  inserted  in  parallel  with  the  station  windings 
of  the  line  and  phantom  transformers. 

b)  The  SDP  K-60p  Remote  Power  Rack:  A  rack  for  eight  remote  power  circuits, 
intended  for  the  conversion  of  a  regulated  21.2  v  +  3%  DC  to  DC  voltages 

up  to  500  volts;  and  for  remote  power  of  the  NUP  K-60p,  as  well  as  switching 
and  protection  of  the  remote  power  circuits. 

The  rack  provides  for  the  following:  the  remote  power  for  six  to  seven 
NUP  K-60p's  via  eight  remote  power  circuits  when  working  via  a  "wire- 
-ground"  circuit,  and  one  to  three  NUP’s  via  four  remote  power  circuits 
when  working  via  a  "wire-wire’1  circuit;  the  current  level  at  the  output 
of  each  remote  power  circuit  is  0.2  amps  +  10%  at  voltages  of  from  100  to 
475  volts  +5%  (the  voltage  is  adjusted  continuously  as  well  as  in  steps 
of  50  volts  each);  automatic  switching  of  the  remote  power  voltage  for 
the  case  of  a  circuit  break  with  current  overloads  of  20%. 

The  plant  produces  a  rack  based  on  the  design  calculation  for  the  remote 
power  for  a  "wire-ground"  circuit,  i.e.,  one  converter  is  provided  for 
each  remote  power  circuit. 

On  trunks  with  a  four-quad  cable,  one  rack  is  installed  at  an  OP  and  two 
in  the  OUP’s.  For  a  seven  quad  cable,  the  number  of  racks  is  doubled. 

A  provision  is  made  in  the  SDP  racks  for  the  option  of  powering  all  aux¬ 
iliary  circuits  from  a  voltage  of  24  volts  +  10%. 

c)  The  SLUK-OP  K-60p  rack  of  line  amplifiers  and  corrective  networks:  a  rack 
for  two  or  four  systems,  intended  for  amplifying  the  12  —  280  KHz  line 
spectrum  and  compensating  for  the  attenuation  of  the  cable  section  adjacent 
to  the  OP. 

The  rack  can  also  be  employed  for  terminal  and  junction  stations  of  a 
radio  relay  link,  as  well  as  OUP’s  when  isolating  60-channel  groups  from 
the  K-300 ,  K-1920  systems,  etc. 

Three  types  of  SLUK-OP  racks  are  manufactured  for  MKSB,  MKB  and  MKPV  cables. 

Each  type  of  rack  is  manufactured  for  two  systems;  in  order  to  increase  the 
equipment  complement  up  to  four  systems,  KLUK-OP  sets  of  panels  of  line 
amplifiers  and  corrective  networks  for  two  systems  are  installed  (respec¬ 
tively:  KLUK-OP  for  MKSB,  KLUK-OP  for  MKB  and  KLUK-OP  for  MKPV). 

d)  The  SKCh  K-60p  control  frequency  rack:  a  rack  for  eight  systems,  intended 
for  deriving  the  16,  112  and  248  KHz  line  control  frequencies  for  feeding 
two  SLU-OP  racks  (eight  systems).  The  SKCh  K-60p  is  installed  at  points 
where  SUGO-I  is  lacking  (or  is  located  at  a  distance) . 
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In  the  equipment,  100%  backup  of  all  main  assemblies  is  provided,  with 
automatic  switching  from  a  main  to  a  standby  set  when  the  level  changes 
by  +  0,04  -  0,06  Np. 

e)  The  SUGO-I-1  Generator  Equipment:  A  rack  for  eight  systems  (see  Section  6). 

Note:  Where  necessary,  the  SUG0-1-2  rack  can  be  used  (without  the  equipment  for 
deriving  individual  carriers), 

f)  SGP  K-60p  Rack  of  Group  Converters:  A  rack  of  two  or  four  systems,  intended 
for  converting  the  five  standard  12-channel  groups  in  the  transmit  channel 
at  the  working  frequency  spectrum  of  60  -  108  Khz  to  the  line  frequency 
spectrum  of  12  -  252  KHz,  and  the  corresponding  back  conversion  in  the 
receive  channel,  A  provision  is  made  for  the  option  of  deriving  three 
variants  of  the  line  frequency  spectrum.  The  first  two  variants  correspond 
to  the  direct  conversion,  the  main  and  inverse  frequency  spectra,  adopted 
in  the  K.-60  and  K-60p  systems,  while  the  third  variant  is  employed  for  the 
transmission  of  through-working  60-channel  groups  from  the  K-300,  K-1920  and 
R-600  systems,  or,  vice  versa,  via  balanced  junction  lines. 

A  provision  is  made  in  the  rack  for  the  option  of  separate  utilization  of 
the  conversion  equipment  for  the  primary  and  secondary  groups,  for  which 
all  through-working  points  of  the  groups  are  brought  out  to  input  terminal 
blocks,  and  break  jacks  are  provided  at  the  input  and  output  of  the  primary 
and  secondary  conversion  equipment.  The  SGP  racks  are  manufactured  as 
follows:  the  SGP-1  for  four  systems  and  SGP-2  for  two  systems.  Additionally, 
two  variants  of  panel  sets  are  manufactured  for  primary  and  secondary  con¬ 
version:  the  KPP  is  a  set  of  primary  conversion  panels  and  the  KPVG— 0  is 
a  set  of  secondary  group  (zero)  panels.  Located  in  the  SGP— 1  rack  are  four 
sets  of  primary  conversion  panels  (KPP)  and  four  secondary  conversion  sets 
(KPVG-0),  while  in  the  SGP-2  rack  there  are  two  KPP  sets  and  two  KPVG-0 
sets.  Each  SGP  rack  is  designed  for  filling  with  a  maximum  of  up  to  four 
systems. 

The  number  of  standby  KPP  and  KPVG-0  sets,  as  well  as  standby  control  channel 
receivers,  PKK-84.14  and  PKK-411.86,  is  specified  when  ordering. 

g)  Individual  Conversion  Equipment:  The  SIP-60  is  a  rack  for  60  channels  and 
the  STV-DS-60  rack  is  a  rack  for  60  channels  (see  Section  7). 

Note:  Supplied  on  special  order  for  the  SIP-60  rack  is  the  PIB  Instrument  for 
testing  the  blocks  of  individual  converters. 

h)  The  Standardized  Switching-Callup  Service  Communications  Equipment  (UKVSS) 
SSS-7  or  SSS-8:  A  rack  (see  Section  11). 

i)  Remote  Monitor  Equipment:  An  instrument  for  all  systems. 

j)  Instrument  for  aligning  the  cosine  corrective  networks:  an  instrument  for 
all  systems. 

k)  The  remote  control  equipment  is  in  the  developmental  stage. 

l)  The  SKP-1  Primary  Group  Switching  Rack:  A  cabinet  type  rack,  designed  for 
50  primary  groups  (see  Section  1). 
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Note:  The  SKP-1  is  installed  in  line  equipment  shops,  where  no  less  than  10 
primary  groups  are  planned  in  the  future, 

m)  The  STPG  Primary  Group  Through-Working  Rack  (Section  8). 

The  Attended  Intermediate  Station 

a)  Cable  Entrance  Equipment: 

The  SVKO  K-60p  for  connecting  in  the  high  and  low  level  cables  is  a  rack  for 
two  4x4  cables. 

The  SKVO  K-60p  is  the  same,  for  connecting  in  low  level  cables  and  is  a  rack 
for  two  4x4  cables. 

Note:  The  use  of  VKS  K-60  racks  is  permitted  only  under  the  condition  that 

the  R-4  dischargers  are  inserted  in  parallel  with  the  station  windings 
of  the  line  and  phantom  transformers.  „ 

b)  The  SLUK-OUP-2  Rack  of  Line  Amplifiers  and  Corrective  Networks  with 
Two-Frequency  AGC:  A  rack  for  two  or  four  systems,  intended  for  the  fol 
lowing:  compensating  for  the  attenuation  introduced  by  a  cable  section 
adjacent  to  the  OUP  in  a  frequency  range  of  12  -  280  KHz;  correction  of  the 
overall  amplitude-frequency  distortions,  which  change  with  time. 

The  SLUK-OUP-2  rack  is  manufactured  in  three  types  for  two  systems  for 
MKSB,  MKB  and  MKPV  cables.  Each  type  of  rack  is  designed  for  a  maximum 
load  of  up  to  four  systems. 

The  KLUK  OUP-2  set  for  filling  out  the  equipment  complement  of  the  SLUK 
OUP-2  are  likewise  manufactured  as  three  types  for  the  following  cables: 
MKSB,  MKB  and  MKPV. 

c)  The  SLUK  OUP-3  rack  of  line  amplifiers  and  corrective  networks  with 
three  frequency  AGC:  a  rack  for  two  systems,  intended  for  the  same  pur¬ 
poses  as  the  SLUK-OUP-2  rack,  and  additionally  installed  in  it  are  cosine 
corrective  network  panels  with  amplifiers  and  a  PKK-112  [KHz]  control 
channel  receiver. 

Three  types  of  SLUK  OUP-3  racks  are  manufactured  for  MKSB,  MKB  and  MKPV 
cables. 

d)  The  SDP  K-60p  Remote  Power  Rack:  Installed  at  OUP’s  are  two  racks,  each 
for  eight  remote  power  supply  circuits. 

e)  The  Standardized  Switching-Callup  Service  Communications  Equipment  (UKVSS) 
SSS-7  or  SSS-8:  One  rack. 

f)  The  instrument  for  aligning  the  cosine  corrective  networks  is  an  instrument 
for  all  systems. 

g)  The  remote  control  equipment  is  in  the  developmental  stage. 

h)  The  remote  monitor  equipment  is  an  instrument  for  all  systems. 

Note:  At  the  present  time,  the  K-60p  equipment  is  supplied  as  a  complete 
package  for  terminal  and  intermediate  stations. 
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The  Unattended  Intermediate  Stations 

a)  VKSh-1  Cable  Entrance  Equipment: 

The  cable  entrance  cabinet  for  the  connecting  in  of  the  high  and  low  level 
cables  is  for  four  cables  with  a  capacity  of  4  x  4.  The  VKSh-1  cabinet  con¬ 
tains  the  following:  a  metal  cabinet,  four  moisture  tight  boxes  of  the  BVM-1 
12  x  2  type  with  two  PE-6  shielded  terminal  strips  each;  four  connecting 
blocks  with  tapers  (gas  tight  couplings);  two  branching  couplings  for  bringing 
cables  from  the  temperature  sensor  block  into  the  NUP;  a  sensor  for  the  presence 
of  water  in  the  NUP  housing;  and  a  set  of  spare  parts  (lacing,  protective  covers 
a  two-pair  plug  and  a  voltage  indicator) . 

b)  The  SPUN  K-60p  Rack  of  Unattended  Intermediate  Amplifiers:  A  rack  for  two 
or  four  systems,  intended  for  compensating  for  the  attenuation  introduced  by 
a  cable  section  adjacent  to  an  NUP  in  a  frequency  range  of  12  —  280  KHz. 

The  SPUN  K-60p  is  supplied  in  the  following  equipment  complements:  SPUN-l-SK, 
SPUN— 2-SK:  Racks  for  two  systems  for  MKSB  cables;  SPUN— 1— BK,  SPUN— 2— BK:  Racks 
for  two  systems  for  MKB  cable. 

Notes:  1.  The  capacity  of  each  rack  can  be  increased  up  to  four  systems  by 
means  of  installing  sets  of  panels  of  two  systems  each. 

2.  Being  produced  at  the  present  time  are  modernized  SPUN-M  racks. 

Installed  in  the  SPUN-1  rack,  in  contrast  to  the  SPUN-2,  is  a  remote  control 
panel,  TM,  and  a  monitor  generator  panel,  GK.  Included  in  the  equipment  com¬ 
plement  of  the  SPUN  rack  are:  the  block  of  temperature  transducers,  a  variable 
trunk  equalizer  (the  number  is  stipulated  when  ordering),  a  phantom  line,  a 
fixed  trunk  equalizer  and  D-280  filter  (they  are  ordered  individually  taking 
into  account  the  number  of  them  supplied  with  the  equipment);  brackets  for 
mounting  the  SPUN  rack  (stipulated  when  ordering  for  the  case  of  SPUN  instal¬ 
lation  in  a  vertical  temperature  controlled  chamber). 

KP— SK  is  a  set  of  panels  for  two  systems  for  MKSB  cable;  KP— BK  is  a  set  of 
panels  for  two  systems  for  MKB  cable. 

c)  Portable  Telephone  Handset  (the  service  communications  amplifiers  are  in¬ 
cluded  in  the  complement  of  the  SPUN  K-60p). 

d)  The  Remote  Control  and  Remote  Monitoring  Unit  is  included  in  the  complement 
of  the  SPUN  K-60p. 

Construction: 

Terminal  and  Intermediate  Stations 

The  SVKO,  SDP,  SLUK  OP,  SKCh,  SGP,  SLUK  OUP-2  and  SLUK  0UP-3  racks  are  made 
in  the  form  of  frames  of  U-section  steel  with  chassis  mounted  on  them  for 
holding  the  individual  blocks.  The  racks  are  designed  for  servicing  on  one 
side.  The  rack  dimensions  are  2,600  x  650  x  250  mm. 

Unattended  Intermediate  Stations 

VKSh-1.  A  metal  cabinet  with  a  door.  Housed  inside  the  cabinet  are  moisture 
proof  boxes,  while  secured  in  the  upper  part  are  terminal  blocks  with 


gas  tight  couplings,  and  grounding  bolts  are  also  located  there.  In  the 
bottom  of  the  cabinet  there  is  a  hole  for  mounting  and  fastening  the  sensor 
for  the  presence  of  water  in  the  NOT.  The  dimensions  are  1,685  x  650  x  300  mm. 

SPUN  K-60p.  A  metal,  moisture  proofed  cabinet  with  the  units  mounted  on  one 
side.  The  cabinet  is  closed  by  a  door  having  a  seal.  The  dimensions  are: 

1,730  x  655  x  276  mm.  The  SPUN-W  of  the  K-60p  equipment  has  dimensions  of 
1,785  x  568  x  290  mm. 

Weight  and  Cost 

_  Equipment _  Weight,  kg  Price,  rubles 


SVK0 

350 

2,966 

SDP 

400 

•  4,032 

SLUK  OP  for  two  systems 

300 

7,589 

KLUK  OP  for  two  systems 

50 

- 

SKCh  for  eight  systems 

350 

3,720 

SGP-1  for  four  systems 

400 

12,400 

SGP-2  for  two  systems 

350 

7,440 

SLUK  0UP-2 

300 

6,528 

KLUK  0UP-2  . 

50 

.  - 

SLUK  0UP-3 

350 

9.145 

VKSh-1 

132 

660 

SPUN-l-SK  or  BK 

310 

4,300 

SPUN-2-SK  or  BK 

310 

4,000 

KP-SK  or  BK 

35 

740 

SPUN-M  SK  of  BK 

210 

- 

Figure  4.8.1.  Exterior  view  of  the  Figure  4.8.2.  The  placement  of  the 
SKVO  cable  input  equipment  rack  of  equipment  in  the  SVKO  cable  input 
the  K-60p  equipment.  equipment  rack  of  the  K-60p  equipment. 

Key:  1.  VKO  [cable  entrance  equipment]; 
2.  ZU  [protective  (grounding)  unit] 


Figure 
Key:  1. 

2. 

3. 

4. 

5. 
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4.8.3.  Schematic  of  the  SVKO  cable  input  equipment  of  the  K-60p 
equipment. 


Ground  terminals  with  jacks  for 
picking  off  the  voltage  from 
the  cable; 

Box  of  pair  1;. 

Line  transformer  1,  170/135 
[ohms] ; 

Discharger  R4; 

To  the  HF  amplifier; 


6.  Choke  filter  of  the  protective 
unit; 

7.  D-8  filter; 

8.  To  the  low  frequency  amplifier; 

9.  DP  [remote  power]; 

10.  Box  of  pair  2; 

tfrTp  =  Phantom  transformer. 


8. 

?-  utf/  Ip  MOC  Z‘l55 

1.  "2.  3.  4  5  6  7  lr™  10  11  3 


w 


zzd 


9. 


12. 


3. 

Tp  11 


9. 


_  3 

13  z-m  Tp  J“L  I  ®  '  I  ,  A 

4.8.4.  Block  diagram  of  the  SLUK  OUP-2  rack  of  line  amplifiers  and 
corrective  networks  of  the  K-60p  equipment. 


Receive  input;  3.  Transformer;  5.  K-12  filter; 

-6.5  Np,  Z  =  135  ohms;  4.  Line  equalizer; 
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[Key  to  Figure  4. 8. A,  continued]: 

6.  NL  [possible  typographical  error  for  IL  -  phantom  line]; 

7.  Trunk  equalizer; 

8.  DUs  [possible  typographical  error  for  LUs  -  line  amplifier] 

9.  16  -  248  KHz  control  channel  receiver; 

10.  -0.55  nepers;  fMtorap — 

11.  D-268  filter; 

12.  Receive  output;  IKtfJiSSS  f 

13.  Transmit  output;  .If  4^f!|I®i  ? 

14.  LUs  [line  amplifier];  .  |Psp(S 1 

15.  IL  [phantom  line]  ;  •  -| 

16.  Transmit  input.  -'''1  ^11|  - 


WflftSM 


T  JW+X* 


Figure  4.8.5.  Exterior  view  of 
the  SLUK  OP  rack  of  line  amplifiers  | 
and  equalizers  of  a  terminal  station  £ 
of  the  K-60p  equipment. 


\ 


Figure  4.8.6.  Exterior  view  of  the  SGP  group  conversion 
rack  of  the  K-60  equipment. 
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11.  KPN  or  pad;  -1.3  Np  at  f  ■  12  KHz  and 

12. UKNM  [expansion  unknown];  -0.1  Np  at  f  =  252  KHz,  with  skewing. 

13.  Receive  line  amplifier; 


Figure  4.8.8.  Exterior  view  of  the 
SLUK  OUP-2  rack  of  line  amplifiers 
and  corrective  networks  of  an 
attended  repeater  station  with 
two-frequency  AGC  of  the  K-60p 
equipment. 


Figure  4.8.9.  Exterior  view  of  the 
SLUK  OUP-2  rack  of  line  amplifiers 
and  corrective  networks  of  an 
attended  repeater  station  with 
three-frequency  AGC  of  the  K-60p 
equipment. 


Figure 


Key:  1. 
2. 


4.8.10.  The  placement  of  the  equipment  in  the  rack  of  line  amplifiers 
and  corrective  networks  for  two  systems  of  the  K-60p  equip¬ 
ment  : 

a)  The  SLUK  OUP-2;  b)  The  SLUK  0UP-3, 

Input  terminal  blocks; 

Equalizer-filter; 
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[Key  to  Figure  4.8.10,  continued]: 


3.  Line  amplifier; 

4.  D-268  filter; 

5.  16  KHz  and  248  KHz  control 
channel  receiver; 

6.  Equalizer-filter; 

7.  Protection  and  signaling  panel 

8.  PIT  [power  supply  panel?]; 

9.  400  Hz  generator; 

10.  PKKU  [?control  channel  receive: 
control  panel?]; 

11.  112  KHz  control  channel  recelvi 

12.  KKU  [expansion  unknown]; 

13.  A  -  B  System  1; 

14.  B  -  A  System  1; 

15.  A  -  B  System  2; 

16.  B  -  A  System  2; 

17.  Location  for  the  installation 
of  System  3; 

18.  Location  for  the  installation 
of  System  4. 


Figure  4.8.11.  The  placement  of  t 
equipment  in  the  SLUK  OP  rack  of 
line  amplifiers  and  corrective  net 
works  of  the  K-60p  equipment. 


1.  Input  terminal  blocks; 

2.  Transmit  suppression  filter; 

3.  Transmit  amplifier; 

4.  112  KHz  control  channel  receive; 

5.  16  and  248  KHz  control  chann 
receiver; 

6.  Amplifier; 

7.  Receive  suppression  filter; 

8.  D-268  filter; 

9.  Equalizer-filter; 

10.  PKKU  [expansion  unknown]; 

11.  Transmit  suppression  filter; 

12.  Transmit  amplifier; 

13.  Line  amplifier; 

14.  Protection  and  signaling  panel; 

15.  400  Hz  generator; 

16.  Location  for  the  installation 
of  System  3; 

17.  Location  for  the  installation 
of  System  4. 


Figure  4.8.12.  The  placement  of  the  equipment  ift  the  SGP  group  conversion 
rack  of  the  K-60p  equipment:. 

a)  The  SGP-1  for  four  systems;  b)  The  SGP-2  for  two  systems 

Key:  1.  PPVG-0  [secondary  group  conversion  panel  0] » 

2.  PIUS-12-252  [12  —  252  KHz  crosstalk  test  unit]; 

3.  312  -  552  KHz  crosstalk  test  unit; 

4.  PPPGi  [primary  group  conversion  panel  1]; 

5.  PPPGo  [primary  group  conversion  panel  2]; 


[Key  to  Figure  4.8.12,  continued]: 

6.  PUS  312  -  552  [?312  -  552  KHz  primary  amplifier?]; 

7.  PZS  [signaling  and  fuse  panel]; 

8.  PS-ARU  [?automatic  gain  control  signaling  panel?]; 

9.  PRK  lev  [left  side  PRK  (expansion  unknown)]; 

10.  Right  side  PRK; 

11.  84.14  KHz  control  channel  receiver; 

12.  411.86  KHz  control  channel  receiver; 

13.  PDR-I  [expansion  unknown]; 

14.  PDR-II ; 

15.  PEK  [expansion  unknown]; 

16.  PPrVG-0  [secondary  group  conversion  panel  0  for  receive] 

17.  PFD-252  [?252  KHz  D-252  bandpass  filter?]; 

18.  PPrVG-0  ; 

19.  PFD-252; 

20.  PPrVG-0; 

21.  PPrPGj^  [primary  group  1  conversion  panel  for  receive]; 

22.  Primary  group  5  conversion  panel  for  receive; 

23.  PZF-411.86  [7411.86  KHz  suppression  filter  panel?]; 

24.  Input  terminal  blocks. 


[Key  to  Figure  4.8.13,  page  348]: 

1.  RM444  (612)  [444  KHz  (or  612  KHz)  power  distributor]; 

2.  -4.5  Np/135  ohms; 

3.  To  the  SIO  [individual  conversion  equipment  rack]; 

4.  RM-420  (252)  [420  KHz  (or  252  KHz)  power  distributor] ; 

5.  RM-468  (300); 

6.  RM-516  (348); 

7.  RM-564  (396); 

8.  Transformer; 

9.  D-125  filter; 

10.  0.2  Np  pad; 

11.  Group  converter; 

12.  0.35  -  0.5  Np  pad; 

13.  PPPG-1  [primary  group  conversion  panel  1,  transmit]; 

14.  PFPG-1  [group  conversion  bandpass  filter  1]; 

15.  KON  [expansion  unknown]; 

16.  Carrier  frequency  ■  468  KHz  (or  300  KHz); 

17.  Carrier  frequency  ■  516  KHz  (or  348  KHz); 

18.  Carrier  frequency  •  564  KHz  (or  396  KHz); 

19.  Carrier  frequency  =  444  KHz  (or  612  KHz); 

20.  BPRPG  per  [unknown  type  of  transmit  unit]; 

21.  ZF  411.86  [411.86  KHz  suppression  filter]; 

22.  PUS  312-552  [?312  -  552  KHz  transmit  amplifier?]; 

23.  Pad; 

24.  PPG  [primary  group  conversion]  output,  -4.1  Np,  75  ohms; 

25.  312  -  552  KHz  PVG  [secondary  group  conversion]  input; 


\ 
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348 


29.  12  -  252  KHz  amplifier; 

30.  To  the  SLUK  OP; 

31.  12  -  252  KHz,  -4.1  Np/135  ohms,  to  the  PVGP 


RM-420  (252)  [420  KHz  (or  252  KHz)  power  distributor]; 
RM-468  (300)  [468  KHz  (or  300  KHz)  power  distributor]; 
RM-516  (348); 

RM-564  (396); 

RM-444  (612); 


[Key  to  Figure  4.8.14,  continued]: 

10.  Pad; 

11.  Group  converter 

12.  PPrPG-1  [primary  group  conversion  receive  panel  1],  312  -  360  KHz; 

13.  PFPG-1  [primary  group  1  passband  filter]; 

14.  KON  [expansion  unknown];  . 

15.  Primary  group  receive  input; 

16.  Secondary  group  receive  output; 

17.  564  KHz  carrier  (to  the  564  KHz  power  distributor  II); 

18.  12  -  252  KHz,  -2.6  Np/135  ohms; 

19.  360  -  408  KHz  primary  group  conversion  receive  panel  2; 

20.  408  -  456  KHz  primary  group  conversion  receive  panel  3; 

21.  456  -  504  KHz  primary  group  conversion  receive  panel  4; 

22.  504  -  552  KHz  primary  group  conversion  receive  panel  5; 

23.  411.86  KHz  suppression  filter; 

24.  BPRPG  pr.  [unknown  type  of  receive  unit]; 

25.  312  -  552  KHz  amplifier; 

26.  D-552  filter; 

27.  PPr  VG-0  [secondary  group  0  conversion,  receive] ; 

28.  75/135  ohm  transformer; 

29.  To  the  SLUK  OP; 

30.  To  the  secondary  group  0  conversion  receive  panel  of  system  II; 

31.  D-252  filter; 

32.  PFD-252  [?252  KHz  D-252  bandpass  filter?]. 

[Key  to  Figure  4.8.15,  page  351]: 

1.  Control  frequency  power  distributors; 

2.  Main  248  KHz  control  frequency  receiver; 

3.  PChKCh-248  [unknown  type  of  248  KHz  control  frequency  receive  unit] 

4.  248  KHz  standby  control  frequency  receiver; 

5.  Main  16  KHz  receiver; 

6.  PUKCh-16; 

7.  PKU-16  rez.  [standby  16  KHz  monitor  panel]; 

8.  PKCh-112  osn  [main  112  KHz  control  channel  receiver]; 

9.  PUKCh  112; 

10.  PKCh-111  rez  [standby  111  (sic)  KHz  control  channel  receiver]; 

11.  PGG-8  osn  [?main  8  KHz  harmonic  generator  panel?]; 

12.  PGG-8  rez  [?standby  8  KHz  harmonic  generator  panel?]; 

13.  Fuse  and  signaling  panel; 

14.  PZG-8  osn  [main  PZG-8  (expansion  unknown)]; 

15.  Oscilloscope; 

16.  PZG-8  standby; 

17.  PV  [expansion  unknown]  rectifier. 
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[Key  to  Figure  4.8.16,  continued]: 

9.  RM-112  [112  KHz  power  distributor]; 

10.  248  KHz  power  distributor; 

11.  Main  protection  [fuse]  and 
signaling  panel; 

12.  Standby  protection  and  signaling 
panel; 

13.  To  the  main  protection  and 
signaling  panel; 

14.  ZGen-8  osn  [?main,  8  KHz,  master 
oscillator?]; 

15.  Standby  8  KHz  master  oscillator?; 

16.  Gen  G-8  osn  [main  8  KHz  harmonic 
generator] ; 

17.  Main  16  KHz  control  frequency 
receiver; 

18.  PUKCh-16  [?16  KHz  control  fre¬ 
quency  switcher?]; 

19.  Standby  16  KHz  control  fre¬ 
quency  receiver; 

20.  Standby  8  KHz  harmonic  generator; 

21.  Main  112  KHz  control  frequency 
receiver; 

22.  112  KHz  control  frequency 
switcher ; 

23.  Standby  112  KHz  control  fre¬ 
quency  receiver; 

24.  Main  248  KHz  control  channel 
receiver; 

25.  248  KHz  control  frequency 
switcher; 

26.  Standby  248  KHz  control 
frequency  receiver; 

27.  16  KHz  power  distributor; 

28.  Oscilloscope; 

29.  To  the  main  PZG-8  [expansion 
unknown] . 


Phc.  IV.8.17.  Pa3Meiucimc 
o6opyaoDaiinn  na  ctohkc 
craiinMOHiioro  miTamin  CJJ,n 
aanapaiypu  K-C0n 


Figure  4.8.17.  The  placement  of  the 
equipment  in  the  SDP  remote  power 
supply  rack  of  the  K— 60p  equipment • 


Key:  1.  Input  terminal  blocks; 
2.  Semiconductor  inverter 
panels. 


View  without  the  doors 

Bud  6 e3  dSepeu 


Figure  4.8.18.  The  placement  of  the  equipment  in  the  VSKh-1 

cable  entrance  cabinet  of  the  K-60p  equipment* 

Key:  1.  Gas-tight  couplings; 

2.  Ground; 

3.  BMV-1  12  x  2  moisture  proof  box; 

4.  Sensor  for  the  appearance  of  water  in  the  NUP  [unattended 
repeater  station] . 

5.  Long  distance  [intercity]  cable. 


Figure  4.8.21.  The  placement  of  the  equipment  in  SPUN  rack  of  unattended 
intermediate  amplifiers  of  the  K— 60p  equipment  (view  with 
the  door  removed  and  without  the  covers  of  the  blocks) : 
a)  SPUN-1;  b)  SPUN-2. 

Key:  1.  VK(MJ  B-A  IV  [low  level  cable  entrance  unit,  B-A,  system  4]; 

2.  VKO-V  B-A  IV  [high  level  cable  entrance  unit,  B-A,  system  4]; 

3.  Low  level  cable  entrance  unit,  B— A,  system  8; 

4.  High  level  cable  entrance  unit,  B-A,  system  8; 

5.  ZU  DP-1  VI  [protective  unit  of  remote  power  supply  1,  system  6]; 

6.  Low  frequency  amplifier  for  A-B,  system  2; 

7.  Protective  unit  for  remote  power  supply  2,  system  6; 

8.  System  4; 

9.  Protective  unit  of  remote  power  supply  1,  system  8; 

10.  Low  frequency  amplifier  for  A-B,  system  4; 

11.  Protective  unit  of  remote  power  supply  2,  system  8. 

12.  Low  level  cable  entrance  unit,  A-B,  system  4; 

13.  High  level  cable  entrance  unit,  A-B,  system  4; 

14.  Low  level  cable  entrance  unit,  B— A,  system  3; 

15.  High  level  cable  entrance  unit,  B-A,  system  3; 

16.  Protective  unit  of  remote  power  supply  1,  system. 2; 
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[Key  to  Figure  4.8.21,  continued]: 

17.  Low  frequency  amplifier  for  B-A,  system  1; 

18.  Protective  device  of  remote  power  supply  2,  system  2; 

19.  Protective  device  of  remote  power  supply  1,  system  4; 

20.  Low  frequency  amplifier  for  B-A,  system  3; 

21.  Protective  device  of  remote  power  supply  2,  System  4; 

22.  System  3; 

23.  System  7; 

24.  GK  [monitor  generator  panel]; 

25.  Low  level  cable  entrance  unit,  B-A,  system  2; 

26.  Line  equalizer,  UK  [expansion  unknown]  for  B-A,  system  2 

27.  B-A  line  amplifier,  system  2; 

28.  High  level  cable  entrance  unit  for  B-^A,  system  2; 

29.  Low  level  cable  entrance  unit  for  B— A,  system  6; 

30.  Line  equalizer  for  UK,  B-A,  system  6; 

31.  B-A  line  amplifier,  system  6; 

32.  High  level  cable  entrance  unit,  B-A,  system  6; 

33.  Protective  device  of  remote  power  supply  1,  system  5; 

34.  B-A  low  frequency  amplifier,  system  2; 

35.  Protective  device  of  remote  power  supply  2,  system  5; 

36.  System  2; 

37.  System  6; 

38.  Low  level  cable  entrance  unit,  A-B,  system  2; 

39.  Line  equalizer  UK  for  A-B,  system  2; 

40.  A-B  line  amplifier,  system  2; 

41.  Protective  device  of  remote  power  supply  1,  system  1; 

42.  A-B  low  frequency  amplifier,  system  1; 

43.  Protective  device  of  remote  power  supply  2,  system  1; 

44.  System  1; 

45.  Protective  device  of  remote  power  supply  1,  system  3; 

46.  A-B  low  frequency  amplifier,  system  3; 

47.  Protective  device  of  remote  power  supply  2,  system  3; 

48.  System  5; 

49.  Low  level  cable  entrance  unit,  A-B,  system  1; 

50.  Line  equalizer,  UK,  A-B,  system  1; 

51.  A-B  line  amplifier,  system  1; 

52.  High  level  cable  entrance  unit,  A-B,  system  1; 

53.  Low  level  cable  entrance  unit,  A-B,  system  5; 

54 ^  Line  equalizer,  UK,  A-B,  system  5; 

55.  A-B  line  amplifier  system  5; 

56.  High  level  cable  entrance  unit,  A-B,  system  5. 
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[Key  to  Figure  4.8.22,  continued]: 

8.  Phantom  line; 

9.  KN  [?alignment  network?]; 

10.  K-0. 3  filter; 

11.  Low  frequency  amplifier; 

12.  D-8  filter; 

13.  Remote  power  supply; 

14.  Protective  device  and  remote  power  circuit  1,  circuit  I  of  the  remote 
power  supply; 

15.  Protective  device  and  remote  power  circuit  2; 

16.  Protective  device  and  remote  power  circuit  1; 

17.  Remote  control  panel; 

18.  Control  circuit  3; 

19.  Control  circuit  4; 

20.  Monitor  generator  panel; 

21.  K-0. 3  filter; 

22.  KN  [?alignment  network?]; 

23.  Phantom  line. 


[Key  to  Figure  4.8.23,  page  360]: 

1.  Low  level  cable  entrance  unit; 

2.  VCh-1  [high  frequency  unit  1]; 

3.  Line; 

4.  Station; 

5.  Phantom  line  or  D-280  filter; 

6.  Trunk  equalizer; 

7.  Line  equalizer; 

8.  RU  [?level  control?]; 

9.  IL  [phantom  line]; 

10.  KN  [? alignment  network?]; 

11.  K-0. 3  filter; 

12.  Line  amplifier; 

13.  Low  frequency  amplifier; 

14.  High  level  cable  entrance  unit; 

15.  GK  [monitor  generator  panel]; 

16.  NCh  [low  frequency]; 

17.  VCh-11  [high  frequency  unit  11]; 

18.  Protective  device,  remote  power  circuit  1; 

19.  DP  [remote  power  supply]; 

20.  Protective  device,  remote  power  circuit  2; 

21.  PVG  [?secondary  group  converter?]; 

22.  Protective  device,  remote  power  circuit  2; 

23.  TM  [remote  control  panel]; 

24.  K-12  filter. 
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4.9.  The  V-60-E  and  V-60-S  60-Channel  Transmission  Systems 
(Manufactured  in  the  German  Democratic  Republic) 

Figures  4.9.1  -  4.9.22. 

Purpose: 

Intended  for  multiplexing  balanced,  non-coil-loaded  cable  communications  lines. 
In  terms  of  its  technical  characteristics,  the  V-60-S  equipment  is  close  to 
the  K-60  type  equipment,  and  was  used  only  terminal  stations.  The  equipment 
needed  for  the  organization  of  a  line  channel,  the  remote  power  supply,  ser¬ 
vice  communications  equipment,  etc.,  were  of  domestic  manufacture.  The  V— 60-S 
equipment  has  not  been  supplied  since  1967 .  In  terms  of  its  technical  charac¬ 
teristics,  the  V-60-E  equipment  is  close  to  the  K-60p  equipment,  and  is  sup¬ 
plied  for  terminal  and  intermediate  (attended  and  unattended)  stations. 

Given  below  are  data  on  the  V-60-E  system  when  the  V-60-E  is  used  in  OP's, 
OUP’s  and  NUP's.  Also  given  in  the  electrical  power  supply,  equipment  comple¬ 
ment,  weight  and  cost  sections  are  the  data  for  the  V-60-S  terminal  stations. 

Note:  When  setting  up  a  60-channel  communications  system  using  the  V-60-S 

equipment  at  terminal  stations,  the  data  given  in  Section  4.7  for  the 
K-60  system  are  to  be  used,  for  the  case  of  a  trunk  of  more  than  250  km, 
equipment  with  three-frequency  AGC  is  to  be  installed  at  the  OUP 
closest  to  the  OP. 

Type  of  Line:  Balanced  cables  with  1.2  mm  diameter  copper  cores  (MKSB,  MKB 
MKPV,  MKSA) . 

Communications  System:  Two— cable,  single— band. 


Electrical  Characteristics 

The  line  frequency  spectrum 

The  inverse  spectrum  should  be  used  for  one  of 
the  systems  operating  on  one  quad  (where  the 
communications  length  is  more  than  250  km).  The 
252  -  280  KHz  spectrum  is  used  for  remote 
monitoring. 

The  effectively  transmitted  passband 

The  number  of  channels  which  can  be  organized 

The  secondary  multiplexing  capability 

The  maximum  length  of  a  low  frequency  retrans¬ 
mission  section 


12  -  252  KHz 


300  -  3,400  Hz 
60 

See  the  introduction 
2,500  km 


The  number  of  low  frequency  retransmission  sections  5 

The  maximum  communications  range  12,500  km 
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The  nominal  length  of  a  repeater  section  of  a  a  /a .  ’ 

nom  t  Tnay 

trunk  on  an  OUP-OUP  section 

Where  anoni  is  the  nominal  attenuation  of  a  repeater 
section;  at  max  is  the  attenuation  factor  of  the 
cable  at  the  maximum  ground  temperature. 

The  length  of  repeater  sections  for  MKSB  cable  17  -  22  km 

The  average  length  of  a  repeater  section  20  km 


The  input  impedance  of  the  equipment  from  the 
line  end: 

OP  and  OUP 


150  ohms 
135  ohms 


The  permissible  deviation  of  the  reflection  factor  p  ^  0.12/252/f ;  but 
of  a  station  no  more  than  0.2. 


The  attenuation  of  two  line  transformers  0.1  Np 

The  residual  channel  attenuation  at  800  Hz  0.8  Np 

The  nominal  relative  voice  frequency  levels  of  the 
four-wire  section  of  a  channel: 

At  the  input 
At  the  output 

The  nominal  relative  transmit  levels  through  the 
channels  at  the  line  amplifier  output,  with  respect 
to  power: 

» 

—  Without  skewing  [of  the  frequency  response] 

(can  be  used  on  short  trunks  up  to  250  km) 

—  With  skewing:  With  respect  to  the  60th  channel 

With  respect  to  the  first  channel 


15.3  Np  (252  KHz) 

14.8  Np  (12  KHz) 

15.3  Np  (252  KHz) 

14.8  Np  (12  KHz) 

14.9  Np  (252  KHz) 

14.5  Np  (12  KHz) 

Note:  A  provision  is  made  at  OUP’s  for  the  segregation  of  four  channels,  of 
one  (12  -  60  KHz)  or  two  (12  -  108  KHz)  12-channel  groups  from  the 
main  spectrum.  On  one  retransmission  section,  it  is  permissible  to 
set  up  one  HF  transit  when  using  the  existing  through  working  equipment, 
as  well  as  to  organize  no  more  than  three  segregation  points,  and  in 
this  case,  the  edge  channels  of  the  forward  transmission  route  should 
not  be  employed  for  through  working.  Amplifiers  having  three-frequency 
AGC  are  installed  at  OUP's  where  the  channels  are  split  out. 


The  internal  noise  level  in  the  spectrum  of  one 
telephone  channel,  referenced  to  the  line  amplifier 

inpUt:  At  NUP's 

At  OUP’s 
At  OP’s 


-  0.55  Np 

-  0.1  Np 

-  1.3  Np 


-1.5  Np 
+0.5  Np 
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The  distribution  of  noise  power,  introduced  by  the 
line  channel,  in  the  upper  channel  of  the  system 
(thermal,  nonlinear  and  linear) 

The  attenuation  of  nonlinearity  for  the  case  of 
a  zero  level  at  the  output  (with  respect  to 
power)  and  a  gain  of  the  amplifiers  of  6.0  Np: 
OUP's  and  NUP's: 
a2h 
a3h 

OP’s: 

a2h 

a3h 

The  gain  of  the  amplifiers  at  252  KHz  for  the 
average  repeater  section  length  and  when  the  AGC 
controls  are  set  in  the  middle: 

For  NUP’s 
For  OUP’s 


Maximum  Gain: 


For  NUP’s 

For  OP’s  and  OUP’s 


1:1:2 


252  KHz.  Np  12  KHz,  Np 
10  11.0 

12.5  13.5 

9.5 

12.0 


5.7  +  0.7  Np 
5.75+0.05  Np  (without 
considering  the  attenua¬ 
tion  of  cable  entrance 
unit  panels) 

6  +  0.3  Np 
7.0  Np 


The  equalizing  capability  of  the  amplifiers: 

The  difference  in  the  attenuations  of  the  constant 
slope  network  between  247  and  17  KHz  in  the  negative 
feedback  circuit: 

For  OP’s  and  NUP’s  1.5  Np 

For  OUP’s  1.2  Np 

The  line  equalizers  of  the  amplifiers  in  the  OUP's 
for  the  following  cables; 

MKSB 


MKB 

MKPV 


The  cosine  corrective  networks,  installed  in  the 
OP's  and  OUP's  can  make  a  correction  within  limits  of 

The  number  of  service  links,  provided  for  servicing  a 

trunk.  Trunk  service  communications  link,  MSS 

Station-to-station  service  communications 
link,  PSS 

Sectional  service  communications  link,  USS 


LV  {line  equalizers]: 

17  km,  18  km,  19  km, 

20  km,  21  km  and  22  km. 
LV:  15  km,  16  km,  17  km, 

18  km,  19  km  and  20  km. 
LV:  12  km,  13  km,  14  km, 
15  km  and  16  km. 


+0.3  Np 


2 

1 
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The  PSS  and  USS  service  communications  links  are 
organized  via  the  phantom  circuits  of  a  cable. 

The  number  of  remotely  powered  NUP’s  between  two 
power  supply  stations,  working  from  the  remote 
power  supply  voltage  via  the  following  circuits, 

*  "wire-wire” 

"wire-ground” 


Note:  In  individual  cases,  when  specially  justified,  it  is  permissible  to 
increase  the  number  of  NUP's  up  to  14  (in  the  absence  of  external 
electromagnetic  influences). 


The  permissible  voltage  (longitudinal  e.m.f.)  due 
to  the  influence  of  an  AC  electrified  railroad  and 
electrical  power  transmission  lines  on  a  repeater 


section: 


Long  term 

Short  term  (no  more  than  4  sec.) 


200  volts  eff. 
400  volts  eff. 


The  grounding  devices: 


—  For  NUP’s,  when  powered  in  a: 

"wire-ground"  circuit  configuration: 

NUP's  within  a  remote  power  section 

NUP's  at  the  end  of  a  remote  power  section 


"wire-wire"  circuit  configuration 


—  For  OP’s,  OUP’s 


One  working  ground  (or 
protective) 

Two  grounds:  a  working  and 
a  protective  one 

One  ground:  a  working  one 
(or  protective  one) . 

Three  grounds:  a  working 
and  two  metering  ones. 


Note:  The  resistance  of  each  ground  should  be  in  accordance  with  GOST  464-68. 


The  AGC  system: 

In  NUP  amplifiers  (including  the  voice 
channel) 

In  OUP  amplifiers 

In  OP  amplifiers 
Control  frequencies: 

Slope 

Curvilinear 

Flat 

In  the  primary  group  receive  channel 
In  the  secondary  group  receive  channel 


frequency  Based  on  the  ground 
temperature 

Electromechanical,  two- 
and  three-frequency 
The  same,  three-frequency 


.16  KHz 
112  KHz 
248  KHz 
84.14  KHz 
411.86  KHz 


Note:  The  control  error  using  the  16,  112  and  248  KHz  control  frequencies 
amounts  to  <,  0.07  Np,  while  for  the  case  of  AGC  based  on  the  ground 
temperature,  it  is  +0.3  Np  on  an  OUP— OUP  section. 
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V 


The  phantom  lines,  inserted  in  the  NUP,  OUP  and  OP  3  km,  6  km,  3  +  6  km 
equipment  at  the  HF  channel  input 

Trunk  equalizers  (MV’s)  are  provided  for  installation  The  MV  attenuation  is 
at  the  input  to  the  NUP  amplifiers  determined  by  means  of 

a  portable,  variable  MV 

Climatic  Operational  Conditions 

Attended  Stations.  At  temperatures  of  from  +10  to  +40°  C,  and  a  humidity  of 
75%,  and  a  short  term  exposure  to  80%  at  +25°  C. 

Unattended  Stations.  At  temperatures  of  from  -10  to  +35°  C,  and  a  humidity  of 
85%,  and  a  short  term  exposure  to  98%  at  +30°  C. 


The  Electrical  Power  Supply 
Voltages: 

—  Terminal  and  attended  intermediate  stations: 

Plate 
Filament 
Signaling 
AC  mains 


206  volts  +  3% 

21.2  volts  +3% 

24  volts  +  10% 

220  volts,  +5  and  -15%, 
at  48  -  51  Hz 


—  Unattended  repeater  stations: 

Remote  power  (DC),  fed  into  the  line  (max) 
Adjusted  in  steps  of 

The  voitage  drop  across  the  terminals  of  the 
power  supply  equipment  (the  NUP  amplifiers  of 
one  system  are  connected  in  series) 


450  volts 
50  volts  each 


51  +  3  volts 


Current  and  Power  Consumption  of  the  V-60-E 

Equipment 


21.2  volts  24  volts  220  volts 
amps  amps  VA 


ShNCh  for  60  channels: 

Main  circuits  0.645 

The  same,  when  the  ringing  circuits  have  a 
50%  working  load  2.8 

Signaling  - 

ShKP  using  direct  current: 

Main  circuits  2.0 

Signaling  - 

ShKP  using  alternating  current  - 

ShGU  for  one  system: 

Main  circuits  2.4 

Signaling  - 


0.4 

0.5 

100 


1.0 
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Current  and  Power  Consumption  of  the  V-60-E  [continued^ 

21,2  volts  24  volts  220  volts 
Equipment  amps  amps  VA 


ShGU  for  four  systems: 

Main  circuits 
Signaling 

ShGNK: 

Main  circuits,  main  power 
Signaling  and  thermostats 
Main  circuits,  standby  power 
Signaling  and  thermostats 
Oscilloscope 

ShLU  OP  for  two  systems  using  AC,  with  the 
generator  equipment 

ShLU  OP  for  one  system,  using  DC,  with  the 
generator  equipment 
The  same,  for  four  systems 
Oscilloscope  for  all  types  of  ShLU  OP’s 

ShVKO: 

Main  circuits 
Signaling 

ShLU  OUP  for  1 —  4  systems: 

Main  circuits 
Signaling 

ShDP: 

Main  circuits  (maximum) 

Signaling 

ShLU  NUP  (powered  remotely) 


6.2 


5.0 


5.0 


1.4 

5.6 


0.7 


1. 5-6.0 


80.0 


1.0 

6.0 

6.0 

10.0 

280 

0.5 

0.5 

10.0 

0.2 

0.8 

5.0 

0.2-0. 3  - 

60  volts 


Notes: 


In  addition  to  the  equipment  enumerate  here,  a  head  end  cabinet  (GSh-i) 
should  be  provided  for  the  V-60-E  terminal  stations  for  the  distri 
bution  of  the  power  to  the  racks  of  a  row. 


2. 


Current  consumption  for  the  GSh-1: 

—  Alternating  current,  220  volts  +  10% 

—  Direct  current: 

21.2  volts  +3% 

24  volts  +  10% 

206  volts  +3% 


1.5  amps 

0.32  amps 
3.0  amps 
0.05  amps 


—  Ringing  voltage  at  60  -  90  volts 


0,05  amps 


The  ShNCh  and  ShKP  cabinets  can 
which  is  specified  when  ordering 
plied  by  the  manufacturing  plant 


be  powered  from  the  AC  mains,  something 
.  In  this  case,  rectifiers  are  sup- 
instead  of  DC  distribution  panels. 
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The  V-60-E  Equipment  Complement 

Terminal  Station: 

ShVKO.  A  cabinet  for  connecting  in  two  high  and  low  level  cables ,  which  is 
intended  for  isolating  and  matching  a  line  to  the  HF  communications  equip¬ 
ment.  Located  in  the  cabinet  are:  two  cable  boxes,  each  for  4x4  cable; 
a  remote  control  unit  for  receiving  signals  from  NUP's  and  transmitting 
control  instructions  to  NUP's;  filters  for  protecting  against  the  influence 
of  electrified  railroads  and  high  voltage  lines  on  the  HF  communications 
systems;  two  grounding  bolts  (a  working  and  a  protective  one). 

Note:  When  higher  requirements  are  placed  on  the  crosstalk  attenuation  (above 
10  Np),  two  ShVKO  cabinets  are  to  be  provided  at  OP's  for  bringing  in 
the  low  level  cables  to  one  cabinet  and  the  high  level  cables  to  the 
other  cabinet. 

ShLU-OP.  A  terminal  station,  line  amplifier  cabinet,  intended  for  compensa¬ 
ting  for  the  attenuation  of  an  adjacent  cable  section,  compensating  for  dis¬ 
tortions,  and  automatic  transmit  gain  control.  Over  short  line  sections,  a 
provision  is  made  for  the  connecting  in  of  phantom  lines.  To  balance  out 
the  systematically  accumulating  errors  in  a  system,  there  are  trunk  equalizers 
in  the  ShLU-OP  cabinet^ 

The  ShLU-OP  cabinet  is  fed  the  16,  112  and  248  KHz  control  frequencies  from 
the  ShGNK  cabinet,  and  in  this  case,  the  equipment  for  four  V-60-E  systems  is 
housed  in  the  ShLU-OP  cabinet.  There  is  the  option  of  ordering  a  cabinet 
with  the  generator  equipment  for  the  control  frequencies  cited  above.  In 
this  regard,  a  provision  is  made  for  housing  the  16,  112  and  248  KHz  control 
frequency  generator  equipment  in  the  cabinet,  as  well  as  the  cabinet  power 
supply  blocks  for  using  the  AC  mains.  In  this  case,  housed  in  the  cabinet 
is  the  equipment  for  two  V-60-E  systems.  A  provision  is  also  made  in  the 
cabinet,  in  addition  to  the  equipment  enumerated  above,  for  a  cosine  correc¬ 
tive  network  (stipulated  when  ordering).  For  complete  multiplexing  of  a  4  x  4 
cable  with  the  V— 60— E  system,  it  is  necessary  to  install  two  ShLU— OP  cabinets 
without  generator  equipment. 

ShGU.  A  cabinet  of  group  devices,  intended  for  deriving  the  first  secondary 
group  from  five  primary  groups.  For  the  case  of  conversion  with  a  frequency 
of  564  KHz,  the  secondary  group  is  converted  to  the  first  secondary  group 
in  the  12  -  252  KHz  range,  and  in  this  case,  the  fifth  primary  group  is 
transmitted  in  the  12  -  252  KHz  frequency  range.  Back  conversion  is  accom¬ 
plished  on  receive.  Provisions  are  made  in  the  ShGU  for  the  option  of  through- 
working  of  the  secondary  group  in  the  312  —  552  KHz  spectrum,  and  the  feeding 
of  this  spectrum  to  a  RRL  [radio  relay  link].  When  individual  equipment  is 
lacking  at  the  LATs  [line  equipment  shop],  a  provision  is  made  for  the  capa¬ 
bility  of  feeding  the  84.14  KHz  control  frequency,  as  well  as  for  isolating 
and  inserting  broadcast  programs  in  the  two  12-channel  blocks;  the  ShGU  allows 
for  the  insertion  of  the  411.84  KHz  control  frequency. 

The  ShGU  cabinet  is  designed  for  1-4  V-60-E  systems. 
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ShGNK.  The  carrier  and  control  frequency  generator  cabinet,  intended  for 
supplying  the  V-60-E  terminal  equipment  with  the  carrier  and  control  fre¬ 
quencies.  Besides  the  generator  equipment,  also  housed  in  the  cabinet  are 
a  level  meter  and  an  oscilloscope.  The  generator  equipment  of  the  cabinet 
produces  the  followings 

The  carrier  frequencies  of  the  channels  . 

The  pregroup  carrier  frequencies . •  • 

The  carrier  frequencies  of  the  inverse 
spectrum  #•••»»•••»••••••••••••••••••• 

The  carrier  frequencies  of  the  primary 

groups . . . . . 

The  carrier  frequency  of  the  secondary 

groups  . . 

The  line  control  frequencies . * . 

The  control  frequency  of  the  secondary 

groups. . . . . 

The  control  frequency  of  the  secondary 

groups  . . . 

The  auxiliary  frequency  . 

ShGNK  cabinet  is  designed  for  providing  the  control  and  carrier  frequencies 
for  eight  V-60-E  systems. 

Note:  The  auxiliary  frequency  (496  KHz)  was  lacking  in  the  ShGNK  V-60-S 
equipment  cabinet,  while  the  control  frequencies  of  the  primary,  and  secondary 
groups  (84.14  KHz  and  411.86  KHz,  respectively),  were  generated  in  the  ShGU 
cabinet.  For  this  reason,  the  generator  equipment  of  the  V-60-S  system  can¬ 
not  drive  the  V-60-E  systems. 

ShKP.  The  cabinets  of  channel  convert  rs,  intended  for  channel  and  pre-group 
conversions  so  that  in  the  transmit  direction,  23  groups  are  formed  from  60 
HF  channels  (300-3400  Hz)  in  a  frequency  range  of  12.3  -  23.4  KHz  by  means 
of  the  12,  16  and  20  KHz  carrier  frequencies.  Each  four  pregroups,  which  ^ 
are  incorporated  in  one  primary  group,  are  converted  by  means  of  84,  96,  108 
and  120  KHz  carriers  to  the  60.6  -  107.7  KHz  primary  group  frequency  range. 

All  tolled,  five  primary  groups  are  generated  in  the  cabinet.  Back  conversion 
is  accomplished  in  the  receive,  direction.  Also  in  the  cabinet  there  is_a 
device  for  organizing  a  broadcast  channel  via  built-in  HF  channels  in  a  fre¬ 
quency  range  of  84  -  96  KHz  (4,  5  and  6  HF  channels).  In  this  case,  it  is 
necessary  to  take  into  account  the  fact  that  the  cabinet  has  generator  equ  p- 
ment  at  a  frequency  at  96  KHz  and  a  switching  carrier  frequency  of  108  KHz. 

The  cabinet  permits  the  insertion  of  the  84.14  KHz  control  frequency.  Through 
working  can  be  organized  in  the  cabinet  for  three  primary  groups. 

The  ShKP  cabinet  is  designed  for  one  V-60-E  system. 

ShNCh.  The  low  frequency  equipment  cabinet,  which  contains  60  modules  with 
different  systems  and  60  modules  with  voice  frequency  ring  receivers. 


12,  16  and  20  KHz 

84,  96,  108,  and  120  KHz 

252,  300,  348,  396  and  444  KHz 

420,  468,  516,  564  and  612  KHz 

564 

16,  112  and  248  KHz 

84.14  KHz 

411.86  KHz 
496  KHz 
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Besides  this,  there  are  generator  and  monitor-measurement  modules  in  the 
cabinet.  The  cabinet  is  designed  for  the  connection  of  60  channels. 

ShDP.  The  remote  power  supply  cabinet  is  intended  for  providing  remote 
electrical  power  for  the  NUP  equipment  of  the  V-60-E  system  via  the  phantom 
circuits  of  a  balanced  cable.  The  ShDP  cabinet  contains  eight  operational 
remote  power  transmit  panels  (PDP)  and  one  standby  remote  power  transmission 
panel  intended  for  test  purposes. 

The  PDP  panel  contains  a  voltage  transformer,  which  converts  the  working 
voltage  of  21.2  volts  to  the  remote  power  supply  voltage  of  500  volts  by 
means  of  an  electronic  chopping  inverter,  which  converts  DC  to  AC.  There 
are  three  terminals  in  the  upper  part  ShDP  to  each  of  which  three  PDP  boards 
each  are  connected,  or  four  PDP  (working)  boards  each  are  connected  to  term¬ 
inals  one  and  two.  All  three  terminals  are  connected  to  the  -24  volt  power 
feeder.  In  the  lower  part  of  the  ShDP  there  is  a  plugged  socket  to  which 
the  mains  voltage  is  brought  in.  On  the  center  panel  of  the  ShDP  there  is 
a  switch  for  switching  the  remote  power  supply  voltage  polarity. 

GSh-1.  A  headend  rack  for  the  distribution  of  the  electrical  power  to  the 
cabinets  of  the  row  of  V-60-E  racks. 

Located  in  the  upper  part  of  the  GSh-1  are  signal  lamps,  which  provide  infor¬ 
mation  on  faults  in  the  cabinets  of  the  row  of  V-60-E  racks  or  concerning 
flucuations  in  the  input  voltages.  Also  located  there  are  blocks  with  term¬ 
inals  for  bringing  in  the  power  buses,  the  fuses,  and  signal  lights  for  each 
type  of  voltage.  Located  in  the  center  of  the  cabinet  is  a  panel  with  equip¬ 
ment  for  service  communications  (intraexchange,  with  a  GTS-ATS)  [municipal 
automatic  telephone  exchange].  Located  in  the  lower  part  of  the  GSh-1  are 
terminals  for  bringing  in  the  ring  and  signal  voltages,  a  signaling  and 
service  communications  relays,  and  fuses.  The  power  supply  block,  which 
operates  from  the  AC  mains,  and  which  serves  as  the  standby  source  of  signal 
voltages,  is  located  at  the  very  bottom  of  the  cabinet. 

GSh-2.  A  headend  cabinet  accessory,  intended  for  setting  up  a  row  of  V-60-E 
cabinets.  It  is  ordered  where  necessary. 

The  Attended  Intermediate  Station 

ShVKO.  Two  cabinets,  each  for  connecting  into  high  or  low  level  cables. 

ShLU-OUP.  A  cabinet  of  line  amplifiers  for  an  OUP,  intended  for  compensating 
for  the  attenuation  of  an  adjacent  cable  section,  compensating  for  distortions, 
and  automatic  equalization  of  the  transmit  level.  The  cabinet  is  designed  for 
four  V-60— E  systems. 

ShDP.  Two  cabinets,  each  for  eight  remote  power  circuits. 
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The  V-60-E  Unattended  Intermediate  Station 

Intended  for  amplifying  and  equalizing  the  line  frequency  spectrum  of  four 
60-channel  V-60-E  systems.  Also  housed  in  the  cabinet  are  matching  trans¬ 
former  and  remote  power  supply  instruments,  voice  frequency  service  communi¬ 
cations  channel  amplifiers,  and  filters  for  protecting  against  the  influence 
of  electrified  railroads,  and  electrical  power  transmission  lines.  Two 
cabinets  are  required  for  the  complete  multiplexing  of  a  4  X  4  cable:  cab¬ 
inet  No.  1  with  the  remote  control,  and  cabinet  No.  2  without  remote  control. 
For  seasonal  control  based  on  the  cable  temperature,  ground  referenced  AGC 
units  are  provided:  three  blocks  of  temperature  transducers,  one  of  which 
is  intended  for  voice  frequency  channel  AGC.  There  is  also  the  option  in 
the  NUP  of  connecting  in  a  telephone  handset  for  service  communications,  for 
which  there  are  plug-in  sockets  both  inside  and  outside  the  NUP.  There  is 
a  275  KHz  remote  monitor  generator,  which  is  remotely  switched  form  the  OUP. 
The  remote  control  unit,  in  addition  to  the  generator,  has  a  sensor  for  the 
timing  pulses  of  notification  signals.  The  second  NUP  cabinet  is  powered 
from  the  remote  control  block  of  the  first  NUP. 

A  portable  telephone  handset  for  service  communications. 


A  selective  level  meter. 

A  3,  6  and  9  km  phantom  line  (or  trunk  equalizer), 
Dimensions  of  the  Cabinets 


UIBKO  —  2600X600X223  mm.  ShVKO 

IL'Jiy-On  —  2000X000X225  mm.  ShLU-OP 

IIITHK  —  2600X600X225  mm.  ShGNK 

LUKn  —  2600X600  X225  mm.  ShKP 

Ulfln  _  2600X600X225  mm.  ShDP 

rui-l  —  2600X225X225  mm.  „GShsl 

HlI-2  —  2600X225X225  mm.  GSK-2  nTTP 

ui;iy-oyn  —  2000x000x225  tmm.  onLu-uur 
Hyn  V-60-E  —  1400X520X250  mm.  NUP  V-60-E 


Basic  Data  on  the  V-60-S  Equipment 

The  V-60-S  equipment  was  supplied  prior  to  1967,  and  has  now  been  modernized. 
In  terms  of  its  electrical  characteristics,  the  V-60-S  equipment  is  close  to 
the  K-60  equipment. 

The  maximum  length  of  a  low  frequency  retransmission  section: 

When  the  system  operates  without  skewing  [of  the 

frequency  response] ,  and  in  the  absence  of  an  OUP 

with  curvilinear  AGC  in  the  channel  250  -  300  km 
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When  the  system  operates  with  skewing,  and  where 
the  OUP  closest  to  the  OP  [terminal  station]  has 
curvilinear  AGC,  and  the  multiplexed  pairs  are 
in  different  quads 

When  multiplexing  and  multiquad  and  single  quad 
cable  with  two  systems  in  one  quad  (because  of 
the  absence  of  the  inverse  spectrum) 


1,000  -  1,200  km 


No  more  than  700  km 


Notes:  1.  No  provision  is  made  in  the  V-60-S  equipment  for  line  AGC  using 

control  frequencies.  A  provision  is  made  at  the  terminal  station 
for  only  feeding  three  control  frequencies  (16,  112,  and  248  KHz) 
into  the  line,  but  a  provision  is  made  for  AGC  using  the  84.14 
control  frequency  for  the  primary  groups. 

2.  When  designing  a  60-channel  system  using  the  V-60-S  equipment  at 
the  terminal  stations,  and  domestic  equipment  at  the  intermediate 
stations,  the  data  presented  in  Section  4.7  for  the  K-60  equipment 
is  to  be  employed. 


The  Equipment  Complement  of  the  V-60-S  Equipment 

The  V-60-S  Terminal  Station  Supplied  Prior  to  1964: 

The  ShNCh  low  frequency  equipment  cabinet  with  differential 
systems  and  ring  receivers  (for  30  channels) 

The  ShKP  cabinet  of  channel  converters 
The  ShGU  cabinet  of  primary  group  converters 
The  ShGNK  generator  equipment  cabinet 
The  GSh-1  and  GSh-2  head-end  cabinets 
Open  overhead  channels 
Intercabinet  wiring  (cable  package) 


2  units 
1  unit 
1  unit 

1  unit 

2  units 
1  unit 
1  unit 


Note:  The  station  was  supplied  as  a  complete  set  with  head-end  cabinets,  open 
overhead  channels  and  intercabinet  wiring. 


The  V-60-S  Terminal  Station  Supplied  after  1964 


Depending  on  the  number  of  racks  ordered,  and  the  order  for  their  placement 
in  the  line  equipment  shop  rows,  16  different  equipment  complements  of  the 
V-60-S  were  produced: 


rm-i,  iuiim-i.  iuiiM-2,  uiKii,  lin  y.  uirriK,  rm-2 
rui-2.  juiim-2,  uikii,  uiry,  luriiK,  nii-i. 
ruj-2,  m ri IK.  uiry.  muri,  lmm-i,  rni-m-2,  rm-2; 
nu-2,  iuniK.  uiry,  ujkh.  uihh-2,  iuhm-i,  nii-i; 
nu-i.  uum,  uiry,  uikii,  iuthk,  nu-2; 
nu-2.  mim.  iury,  uiKn.  uiriiK,  rui-i*. 
rm-i.  uimK.  uiry,  uu<n,  mim.  nu-2; 
nu-2.  iuniK,  uiry,  uikh,  uuim,  rui-i; 
ru.M.  uiHH-i.  uiim-2,  uiun,  uiry,  rm-2; 
rm-2,  mim-2,  imm-i,  uiKn,  mry,  rm-i; 
rm-i,  mry,  mi<n,  mirn-i,  uii-m-2,  rm-2; 
rm-2,  mry,  iuKn,  mim-2.  uum-i.  rm-i; 
rm-i.  imm,  uiun,  mry,  rm-2; 
rm-2,  uum,  uiKn,  mry,  rui-i; 
rm-i,  mry,  mnn.  mim,  rui-2; 
rm-2,  mry,  mKn.  imm.  run. 
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Notes:  1.  Besides  those  indicated,  other  types  of  equipment  complements 
were  also  supplied,  in  particular,  individual  bays. 

2.  The  input-switching  equipment,  the  remote  power  supply  equipment, 
service  communications  unit,  etc.,  were  of  domestic  production. 

3,  The  dimensions  of  the  cabinets  are  the  same  as  for  the  V-60-E  system 
cabinets. 


Current  Consumption  of  the  V-60-S  Terminal  Equipment  Supplied  Prior  to  1964 


Racks 

220  volts  AC  206  volts  DC 

VA 

amps 

Low  frequency  cabinet  for  30  channels,  ShNCh 

100 

- 

Cabinet  of  channel  converters,  ShKP 

. 

100 

.  - 

Cabinet  of  group  converters,  ShGU 

300 

1.4 

Generator  equipment  cabinet,  ShGNK 

350 

1.4 

Head-end  power  distribution  cabinet, 

GSh-1 

170 

V-60-S  terminal  station  (of  5  racks) 

1,020 

2.8 

Note:  Since  1964,  the  manufacturing  plant  has  produced  the  V-6Q- 

-S  equipment 

in  a  rack  by  rack  equipment  complement  with  the  capability  of  powering 

the  racks  from  the  AC  mains  or 

from  DC 

sources. 

Current  Consumption  of  the  V— 60— S  Terminal  Equipment  Supplied  After  1964 

220  volts 

AC  21.2  volts  DC 

206  volts  DC 

Racks 

VA 

amps 

amps 

ShNCh  for  30  channels 

3.5 

ShNCh  for  60  channels 

100  -  200  1-3.0 

— 

ShKP 

1.8 

- 

ShGU 

300 

10.0 

1.4 

ShGNK 

350 

10.0 

1.4 

Weight 

V-60-S  Equipment 

Equipment 

Weighty  Jcg 

ShNCh  for  60 

channels 

250 

ShKP 

280 

ShGU  (ShPP) 

250 

ShGNK 

300 

ShNCh  for  60  channels 
Spare  parts 
ShKP 

Spare  parts 
ShGU  for  four  systems 
Spare  parts 


}  The  approximate  weight  of  the 
racks  is  300  -  400  kg  (each) 
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[Approximate  weight  of  the  following  racks  is  300  -  400  kg  (each)]: 
ShGNK 

Spare  parts 

ShLU  OP  for  four  systems  without  the  control  frequency  generator 
Spare  parts 

ShLU  OUP-2  for  one  system 
ShLU  OUP-3  for  one  system 

ShVKO  with  the  remote  control  equipment »  four  systems 

ShDP  for  eight  remote  power  circuits 

ShLU  NUP  for  four  systems 

GSh-1 

GSh-2 

Cabinet  of  rectifiers 


Figure  4.9.1.  Exterior  view  of  the  terminal  station  of  the  V-60-E  equipment. 
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Figure  4.9.3. 

The  placement  of  the  equipment  in  the 
ShVKO  cable  entrance  equipment  cabinet 
of  the  V-60-E  equipment 

Key: 

1.  Signal  light; 

2.  Z±  [?grounding  terminal  1?]; 

3.  z2; 

4.  Connection  panel; 

5.  Cable  boxes; 

6.  Cable  A; 

7.  Cable  B; 

8.  Remote  control; 

9.  Switching  panel; 

10.  Line  transformer,  main  pair  1; 

11.  ZF-50  [?50  Hz  suppression  filter?]; 

12.  Quad  1  of  cable  A; 

13.  Phantom  transformer; 

14.  Line  transformer,  main  pair  1; 

15.  Quad  2; 

16.  Quad  3; 

17.  Line  transformer; 

18.  Quad  1  of  cable  B; 

19.  Quad  4  of  cable  A; 

20.  Quad  4  of  cable  B; 

21.  Filter. 
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Figure  4.9.4.  The  V-60-S  equipment  complex. 

Key:  1.  GSh^  [head-end  cabinet  1]; 

2.  ShNChi  [low  frequency  equipment  cabinet  1]; 

3.  ShNCh?; 

4.  ShKP  [channel  converter  rack]; 

5.  ShPP  [expansion  unknown] ; 

6.  ShGNK  [carrier  and  control  frequency  generator  cabinet]; 


Figure  4.9.5.  The  installation  of  the  terminal  station  of  the  V-60-S  and 
V-60-E  equipment. 

Key:  1.  [illegible  -  unknown  type  of  cable  installation]; 

2.  Corner  of  the  row; 

3.  Head-end  cabinet  No.  1; 

4.  Head-end  cabinet  No.  2. 
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Figure  4.9.6.  Schematic  of  the  VKO  [cable  entrance  equipment]  of  the 
V-60-E  equipment . 


Key:  1.  To  the  cable  box; 

2.  VKO; 

3.  To  the  HF  amplifier; 

4.  To  the  remote  power  supply 
equipment ; 


5.  ZF-50  [?50  Hz  suppression  filter?] 

6.  To  service  communications  and 
remote  control; 

7.  To  the  cable  box; 

8.  To  the  HF  ampliifer(s); 


Transmit 

neftdaw 


Xfmr 


vecUP.uppS^ 
HUh'/lO**:'! PC?UPUPOfi*i 


- HU  * f  1 

'JC  15  r~. thTtemilrfuta*  :>::umPDSf<Q__ 

tH-0-@Jri9  r—  - 

400  Hz 


V.’U  :-c 

Puc.  IV.9.7.  B.ioK-cxeMa  jmefiiibix  ycHflHtwiefi  lUJiy-OFI  annapaiypu  V-60-E 


Figure  4.9.7, 


Block  diagram  of  the  line  amplifiers  of  the  ShLU-OP 
[terminal  station  line  amplifier  cabinet]  of  the  V-60-E 
equipment . 


Key:  1.  Corrective  network; 

2.  ZF-248  [248  KHz  suppression  filter]; 

3.  ZF-112; 
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[Key  to  Figure  4.9.7,  continued.]; 

4.  ZF-16  [16  KHz  suppression  filter]} 

5.  Amplifier; 

6.  ShLU-OP  [Terminal  station  line  amplifier  cabinet] 

7.  Corrective  network; 

8.  Pad; 

9.  Switcher; 

10.  Amplifier; 

11.  ShVKO  [cabinet  of  cable  entrance  equipment]; 

12.  To  the  ShGU  [cabinet  of  group  converters]; 

13.  Flat  type  AGC; 

14.  Slope  type  AGC; 

15.  Control; 

16.  248  KHz; 

17.  Flat  type  control; 

18.  Slope  type  control; 

19.  Curvilinear  type  control; 

20.  Curvilinear  AGC; 

21.  Line  equalizer; 

22.  FVCh  [high  pass  filter]; 

23.  112  KHz. 
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[Key  to  Figure  4.9,8,  continued]: 

4.  V108  [expansion  unknown]; 

5.  Rectifiers  II; 

6.  Control  frequency  generators; 

7.  Signaling  and  measurement  unit; 

8.  Pr  [abbreviation  for  either  receive/receiver  or  conversion/converter] ; 

9.  System  1; 

10.  System  2; 

11.  Input  terminal  blocks; 

12.  K409  -  K417; 

13.  K400  or  K401; 

14.  K407  or  blank  panel; 

15.  K420  or  K032. 

ShLU-OUP  ShVKQ 


Figure  4.9.9.  Block  diagram  of  the  cabinet  of  line  amplifiers,  ShLU-OUP 
of  the  V-60-E  equipment. 

Key:  1.  ZF-275  [275  KHz  suppression  filter]; 

2.  Amplifier; 

3.  Corrective  network; 

4.  Flat  type  AGC; 

5.  Slope  type  AGC; 

6.  Flat  control; 

7.  Slope  control; 

8.  Curvilinear  control; 

9.  Control  unit; 

10.  Cosine  corrective  network; 

11.  Pad; 

12.  Line  equalizer; 

13.  HF  filter. 
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For  the  V-120  system 

Jjjw cucmstib/  v-'20 


Figure  4.9.10.  Block  diagram  of  the  cabinet  of  group  devices,  ShGU, 
of  the  V-60-E  equipment. 

Key:  1.  Preamplifier; 

2.  K312  filter; 

3.  Differential  system; 

4.  M  [modulator]; 

5.  PF  [bandpass  filter] ; 

6.  Amplifier; 

7.  Modulator; 

8.  Standby; 

9 .  Switcher ; 

10.  Transformer; 

11.  Measurement  frequency; 

12.  Corrective  network; 

13.  ZF  [suppression  filter]; 

14.  Control  voltage; 

13.  Switcher; 

16.  D-552  filter. 

17.  For  the  V-120  system. 
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Key: 

1.  Input  terminal  blocks; 

2.  Secondary  group  4; 

3.  Secondary  group  3; 

4.  Control  channel  receiver; 

5.  Switcher; 

6.  Panel  for  monitor  measurements; 

7.  TA5  [expansion  unknown]; 

8.  Secondary  group  2; 

9.  Secondary  group  1; 

10.  Carrier  frequency  matching  unit 

11.  Power  supply  panel. 


Figure  4.9.11.  The  placement 
of  the  equipment  in  the  cabinet 
of  group  devices,  ShGU,  of  the 
V-60-E  equipment. 
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Key: 

1.  Input  terminal  blocks; 

2.  Primary  group  1; 

3.  Primary  group  2; 

4.  Primary  group  3; 

5.  PVU  [intercom-callup  unit]; 

6.  Jackfield; 

7.  Measurement  unit; 

8 .  Primary  group  4 ; 

9.  Loop  amplifier; 

10.  Primary  group  5; 

11.  Power  supply  or  current  distribution 
block; 

12.  Location  for  module  testing. 


Figure  4.9.12.  The  placement  of  the 
equipment  in  the  cabinet  of  channel 
converters,  ShKP,  of  the  V-60-E 
equipment. 
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Figure  4.9.13.  Block  diagram  of  the  channel  converter  cabinet,  ShKP, 
of  the  V-60-E  equipment. 

Key:  1.  Carrier  frequency  matching; 

2.  Three  channel  through  working  (transmit); 

3.  Broadcast  channel  (transmit); 

4.  To  the  ShGU,  -0.6  nepers; 

5.  Transmit; 

6.  Input,  -1.5  nepers; 

7.  To  the  ShNCh,  receive; 

8.  Output,  +0.5  nepers; 

9.  Channel  converter; 

10.  Group  converter; 

11.  Group  amplifier; 

12.  Broadcast  channel  (receive); 

13.  Three-channel  through-working  (receive); 

14.  Pad; 

15.  LV  (ogr)  [line  equalizer  (?or  limiter?)]; 

16.  Amplifier; 

17.  PF  [bandpass  filter]. 
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Figure  4.9.14.  Block  diagram  of  the  low  frequency  cabinet,  ShNCh, 
of  the  V-60-E  equipment. 


Key:  1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 

11. 


Signal  wire; 

GTV  [voice  frequency  ringing  generator] ; 
Pad,  0.4  Np; 

Variable  pad; 

Corrective  network; 

-0.8  Np  (or  -0.4  Np); 

Pad;  0.4  Np; 

Differential  system; 

Balancing  network; 

Corrective  network; 

PTV  [voice  frequency  ringing  receiver] . 
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Figure  4.9.15.  The  placement  of  the 
equipment  in  the  low  frequency  cabinet, 
ShNCh,  of  the  V-60-E  equipment. 

Key:  1.  Input  terminal  blocks; 

2.  Electrical  power  supply 
connection  terminals; 

3.  Blocks  of  modules 

4.  Intercom-callup  unit; 

5.  Jack  field; 

6.  Power  or  current  distribution 
block. 


Figure  4.9.16.  The  placement  of  the 
equipment  in  the  cabinet  of  carrier 
and  control  frequency  generators,  ShGNK, 
of  the  V-60-E  equipment. 

Key:  1.  Input  terminal  blocks; 

2.  Blocks  for  measurements,  fuses 
and  signaling; 

3.  Blocks  of  modules; 

4.  Power  supply  block. 
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Figure  4.9.17.  Block  diagram  of  the  cabinet  of  the  carrier  and  control 
frequency  generators,  ShGNK,  of  the  V— 60— E  equipment. 


Key:  1.  960  KHz  oscillator; 

2.  Switcher; 

3.  12  KHz  narrow  band  filter; 

4.  Unknown  type  of  frequency 
multiplier; 


5.  108  KHz  narrow  band  filter 

6.  24  KHz  narrow  band  filter; 

7.  84.14  KHz  oscillator; 

8.  540  KHz  narrow  band  filter 


Figure  4.9.18.  Block  diagram  of  the  remote  power  supply  cabinet,  ShDP, 
of  the  V-60-E  equipment. 

Key:  1.  Remote  power  transmit  panel;  4.  Automatic  switch; 

2.  Connection  panel;  5.  F  [?f liter?]; 

3.  Master  switch;  6.  Vibrator  inverter; 
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[Key  to  Figure  4.9.18,  continued]: 

7.  Transformer; 

8.  Rectifier; 

9.  Control; 

10.  Meter; 

11.  Changeover  switch; 

12.  Vesch.  [Tbroadcast?]. 


Figure  4.9.19.  The  placement  of  the  equipment  in  the  remote  power 
supply  cabinet,  ShDP,  of  the  V-60-E  equipment. 


Key:  1.  Input  terminal  blocks; 

2.  Circuit  No.  1; 

3.  Circuit  No.  2; 

4.  Remote  power  transmission 
blocks; 

5.  Connection  panel; 


6.  Circuit  No.  9  (standby); 

7.  Remote  power  transmission  blocks 

8.  Circuit  No.  8; 

9.  Panel  for  the  connection  of  the 
220  volts  AC. 

n3C  =  Fuse  and  signaling  panel. 
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Figure 

Key:  1. 

2. 

3. 

4. 

5. 

6. 

7. 
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4.9# 20.  The  head-end  cabinet  for  electrical  power  distri 
bution,  GSh-1,  of  the  V-60-E  equipment. 


Signal  light;  8. 
Connection  panel;  9. 
Panel  with  fuses;  10. 
Signal  light  for  the  11. 
fuse  panel;  12. 
Panel  with  changeover  13. 
switches  and  fuses; 


Service  communications 
panel; 

Distributor; 


Changeover  switching  panel; 
Multiposition  switch; 
Circuit  breakers; 

Module  and  alarm; 

Relay  panels; 

Power  supply  block  for  the 
signal  voltage. 


Figure  4.9.21.  The  placement  of  the  equipment  in  the  cabinet  of  line  amplifiers 
for  an  unattended  repeater  station,  ShLU  NUP,  of  the  V-60-E 


equipment . 


Key:  1.  Connection  panel; 

2.  Connection  panel; 

3.  Line  transformer  (V-90); 

4.  Line  transformer; 

5.  Line  amplifier,  pair  5; 

6.  Line  transformer; 

7.  Quad  1  of  cable  A; 

8.  Suppression  filter  and  remote 
power; 

9.  Line  amplifier,  pair  2; 

10.  Line  amplifier,  pair  1; 

11.  Line  transformer,  V-90; 

12.  Suppression  filter  and  remote 
power ; 

13.  Line  amplifier,  pair  6; 

14.  Quad  3  of  cable  B; 

15.  Quad  1  of  cable  B; 


16.  Line  amplifier,  pair  2; 

17.  Voice  frequency  amplifier, 
cable  quad  1; 

18.  Remote  control  block; 

19.  Voice  frequency  amplifier;  cable 
quad  1; 

20.  Voice  frequency  amplifier; 

21.  Remote  control  panel  power  supply 
unit; 

22.  Line  amplifier,  pair  3; 

23.  Quad  2  of  cable  A; 

24.  Voice  frequency  amplifier,  cable 
quad  3 ; 

25.  Measurement  generator; 

26.  Voice  frequency  amplifier,  cable 
quad  4; 

27.  Interconnection  block; 
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[Key  to  Figure  4.9.21,  continued]: 

28.  Voice  frequency  amplifier,  cable  quad  4; 

29.  Line  amplifier,  pair  7; 

30.  Quad  4  of  cable  A; 

31.  Line  amplifier,  pair  8; 

32.  Line  amplifier,  pair  4; 

33.  Line  amplifier,  pair  3; 

34.  Quad  2  of  cable  B; 

35.  Line  amplifier,  pair  4; 

36.  Quad  4  of  cable  B; 

37.  Line  amplifier,  pair  7; 

38.  Line  amplifier,  pair  8. 

39.  Quad  3  of  cable  A. 

[Key  to  Figure  4.9.22  (page  392)]: 

1.  Line  transformer; 

2.  ShVKO  [cable  entrance  equipment  cabinet]; 

3.  Trunk  equalizer; 

4.  K-12  filter; 

5.  Line  equalizer; 

6.  Control; 

7.  Line  amplifier; 

8 .  Pad ; 

9.  Transformer; 

10.  Equalizer; 

11.  ShLU  NUP  [line  amplifier  cabinet  of  an  unattended  repeater] 

12.  Telephone  set; 

13.  Line  transformer; 

14.  To  the  temperature  sensor; 

15.  Measurement  generator; 

16.  D-8  filter; 

17.  Phantom  transformer; 

18.  Equalizer; 

19.  K-0.3  filter; 

20.  Us.  TS  [TS  (expansion  unknown)  amplifier]; 

21.  Transformer; 

22.  TM  [? remote  control?]  transmit; 

23.  TP  [expansion  unknown]  receive; 

24.  ZF-50  [50  Hz  suppression  filter]; 

25.  Power  supply 
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A. 10.  The  KRR-M  and  KRR  30-Channel  Transmission  Systems 
Figures  A. 10.1  -  A. 10. 9 


Purpose 

The  equipment  is  intended  for  the  HF  multiplexing  of  balanced  cables  on  short 
range  lines  (junction  lines  between  ATS's  [automatic  telephone  exchanges]  and 
MTS's  [long  distance  telephone  exchanges],  junction  lines  on  municipal  and 
suburban  telephone  networks) ,  and  for  the  HF  multiplexing  of  radio  relay  trunks 
over  short  distances. 

In  the  modernized  equipment, the  KRR-M,  which  has  been  series  produced  by  in¬ 
dustry  since  1966,  the  transceivers  of  the  terminal  stations  have  been  improved, 
the  remote  power  supply  circuit  board  has  been  brought  out  of  the  SIG— 1  racks 
[individual  and  group  equipment  racks],  and  changes  have  been  introduced  in 
the  electrical  circuitry  of  the  terminal  stations.  The  intermediate  amplifier 
stations  have  not  been  modernized.  Joint  operation  of  the  KRR— M  equipment  and 
the  old  series  equipment  (KRR)  on  the  same  circuit  is  not  recommended. 

.0k 

Note:  "Kama"  type  equipment,  based  on  the  KRR,  will  be  produced  in  the  near 
future.  * 

Type  of  Line 

A  balanced,  multipair  spiral  quad  cable  with  copper  cores  1.2  mm  in  diameter 
having  cord-styrof lex  insulation  (MKSB) ,  as  well  as  other  brands  of  cable  which 
have  similar  characteristics  (which  permit  the  utilization  of  KRR  system  equal¬ 
izers).  Also,  radio  relay  links  of  the  R-60/120  type. 
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The  Communications  System 


Via  cable  pairs:  single  cable,  two-band.  Via  radio  relay  links:  a  radio  relay 
link  trunk  (equivalent  to  two  pairs,  located  in  different  cables). 

Note:  The  use  of  equipment  in  a  single-band,  two  cable  system  is  permitted. 

The  communications  system  is  formed  from  the  KRR-M  (or  KRR)  equipment  and 
the  relay  and  switching  equipment,  designed  around  individual  RSLU-M  [long 
distance,  multiplex  matching  line  connector  relay  complex]  bays,  in  which 
the  differential  systems  are  also  housed. 

The  RSLU-M  bays  are  not  included  in  the  KRR-M  (or  KRR)  equipment  complement, 
and  are  ordered  separately. 

Electrical  Characteristics 

The  line  frequency  spectrum: 

Via  a  cable  pair  for  the  case  of  a  single 
cable  two-band  system 

Via  radio  relay  links  or  cable  pairs  for  the  case 
of  a  two-cable,  single  band  system 

The  number  of  channels  which  can  be  organized: 

Via  a  cable  pair  for  the  case  of  a  single 
cable,  two— band  system 


Via  radio  relay  links  or  cable  pairs  for  the  case 
of  a  two-cable,  single  band  system 

In  this  case,  two  complexes  are  combined  at  the  terminal  stations:  the  SIG— 1A 
and  SIG-30B,  or  the  SIG-1B  and  the  SIG-30A  (a  radio  relay  link  trunk  is  equi¬ 
valent  to  two  cable  pairs,  located  in  different  cables). 

Maximum  communications  range  via  MKS  cable 

Number  of  repeater  sections 

The  length  of  a  repeater  section  via  MKS  cable: 

Average 
Minimum 

The  residual  channel  attenuation 
The  effective  transmitted  bandwidth 


80  km 
6 

13  km 
5.5  km 

0.4  Np  or  0.8  Np 
300  -  3,400  Hz 


12  -  248  KHz  (A  -  B) 
312  -  548  KHz  (B  -  A) 

12  -  248  KHz  and 
312  -  548  KHz  in  both 
transmit  d ir ec t ions 


30  channels  via  one  pair. 
By  means  of  supplemental 
equipment  racks  (SIG-30) , 
it  is  possible  to  organ¬ 
ize  60,  90  and  120  chan¬ 
nels  via  2,  3  and  4  pairs 
respectively. 

60  channels 
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The  nominal  relative  level 
of  the  channel: 

At  the  input 
At  the  output 


in  the  four-wire  section 


The  nominal  relative  transmission  level  at  the  output 
of  the  group  amplifier  when  working  through  a  cable 


-  1.5  Np 
+  0.5  Np 

-  0.25  Np  (at  the  upper 
transmitted  frequency 
of  the  band). 


Input  impedance  of  the  equipment  (terminal  and 
intermediate)  from  the: 

Line  end 


Exchange  end 


160  ohms  for  the  case 
of  a  balanced  circuit. 
The  ref  lection  factor  is 
no  more  than  0.20  (for 
the  KRR-0.18). 

600  ohms.  The  reflec¬ 
tion  factor  is  no  more 
than  0.2  (for  the 
KRR-0.3) . 


The  input  and  output  impedance  of  the  group  channel 
units  of  the  terminal  and  intermediate  equipment 


75  ohms  for  the  case 
of  an  unbalanced  cir¬ 
cuit. 


The  psophometric  noise  voltage  of  a  channel  at  a 
point  with  a  measurement  level  of  +  0.5  Np 


Gain  control  of  the  group  channels 


1  nrv  for  70%  of  the 
channels; 

<  1,3  av  for  30%  of  the 
channels 

In  steps  of  0.5  Np  each. 
Continuously  in  the 
feedback  circuit  by 
0.35  Np. 


No  less  than  +  0.5  Np. 


The  control  range  of  the  low  frequency  amplifier 
(the  demodulator  amplifier) 

The  amplification  of  the  group  channels  at  the 
center  frequency: 

Maximum 

Minimum  # 

(for  the  KER  equipment,  the  amplification  amounts  to  the  following:  from  2.0 
Np  to  6.9  Np  at  a  frequency  of  552  KHz,  and  from  1.5  to  4.7  Np  at  a  frequency 

of  252  KHz). 


from  6.15  to  6.3  Np 
from  5.3  to  5.45  Np 


The  call-up  system  via  the  HF  cahnnels 


Voice  frequency  ringing 
at  3,800  Hz  with  a  level 
0.4  -  0.8  Np  lower  than 
the  speech  channel  level 


The  system  for  service  communications  between  exchanges: 


Between  terminal  exchanges 
Between  all  exchanges 


via  the  HF  channel ; 
via  phantom  circuit 
voice  frequency  channels 
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The  line  equalizers  for  correcting  the  amplitude-frequency  distortion  have 
an  attenuation  at  the  maximum  frequency  of  no  more  than  0.05  Np. 

The  synchronization  channel  for  the  equipment  operates  at  8  KHz  (a  terminal 
station  can  operate  from  the  sync  frequency  transmitted  by  station  A) . 

Climatic  Operational  Conditions 

The  equipment  operates  at  a  temperature  of  from  +10  to  +  35°  C,  and  a  rela¬ 
tive  humidity  of  up  to  85%,  as  well  as  when  the  temperature  is  +  40°  C  and 
the  relative  humidity  is  65%. 

Electrical  Power  Supply 


Voltages: 

The  SIG-1,  SIG-30,  SIG-1M  and  SIG-30M  The  AC  mains  at  220/380  volts  with 
terminal  stations  fluctuations  of  +8%  and  -17%.  The 

voltage  is  regulated  by  the  S-0.9 
regulator  (for  the  KRR  equipment, 
using  the  AC  mains  at  127/220  volts). 
DC  voltage  at  60  volts  with  fluctua¬ 
tions  of  +4  volts  and  -2  volts  to 
power  the  static  relays  and  the  PSU 
circuits.  Also,  60  volts  or  24  volts 
DC  for  the  signaling  circuits. 


The  SPU-2M  intermediate  station  ampli¬ 
fiers  using  lower  power 

The  SPU-2D  intermediate  amplifier 
stations  with  remote  power 


The  RSLU-M  bays 


The  AC  mains  at  220/380  volts,  or 
direct  current  at  160  volts. 

Remote  DC  power  at  160  volts  when 
240  -  270  volts  is  fed  into  the  line. 
The  DP  [remote  power]  receiving  board 
feeds  both  SPU-2D  amplifiers,  connec¬ 
ted  in  series. 

60  volts  DC 


Current  and  Power  Consumption 


OOopyaoBuiiHC 

Equipment 


1*  Annapruypa  KPP-M 

CMP-l  M . 

Clir-30M . 

20  Annap.iTypa  KPP 

cur-i . 

air-30 . 

3*  Ann.'ipaTypa  KPP-M  h 
KPP 

cny-2M . 

cny-2fl  . 


27/220  v 

127/220  et  em 

watts 


2T0/380T 

210,350  o,  tm 

watts 


»160  $,  a 


160v«al-60v»  a. 


600 

60 


570 

70 


110 


0,35 

0,35  an 


=00  a,  a 


0,35 

0.2 

0,35 

0.2 


SIG-llJ 

SIG-3CJM 

SIG-1 \ 
SIG-30 
( 


(4) 


SPU-2 
SPU-2B 


Key:  1.  KRR-M  equipment;  2.  KRR  equipment; 
4.  0.35  amps,  remote  power. 


3.  KRR-M  and  KRR  equipment 
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The  Equipment  Complement 
The  Terminal  Station 

SIG-1M  (SIG-1).  The  individual  and  group  equipment  rack  for  transmission  in 
a  frequency  spectrum  of  12  -  248  KHz  (SIG-1A)  or  in  a  spectrum  of  312  -  548 
KHz  (SIG-1B).  Housed  in  the  rack  are:  the  individual  equipment  (transceivers) 
for  30  channels;  the  group  equipment  for  30  channels  with  the  line  transformer 
and  protection  unit;  the  oscillator  equipment  for  120  channels;  a  board  of 
30  static  relays  (the  remaining  three  boards  are  also  installed  in  the  SIG-1M, 
but  are  supplied  with  the  SIG-30  racks) . 

Notes:  1.  Added  to  the  SIG-1  rack  is  an  S-0.9  AC  regulator,  which  is  mounted 
outside  the  rack  in  a  special  chassis; 

2.  The  SIG-1  rack  provides  four  30-cahnnel  systems  with  carrier  fre¬ 
quencies,  i.e.  120  channels; 

3.  The  remaining  generator  blocks  have  a  100%  back-up; 

4.  The  remote  power  transmit  board  is  installed  in  the  VKS  rack  or 
a  special  support. 

The  SIG-30M  (or  SIG-30).  The  individual  and  group  equipment  racks  for  in¬ 
creasing  the  capacity  of  the  SIG-1M  (or  SIG-1)  rack.  Housed  in  the  rack  are 
the  following:  the  individual  equipment  for  30  channels;  the  group  equipment 
for  30  channels. 

The  SIG-30M  (SIG-30)  rack  operates  only  in  conjunction  with  the  SIG-1M  (or 
SIG-1)  rack,  since  located  in  the  latter  is  the  common  oscillator  equipment. 
Depending  on  the  transmission  route  (A  or  B),  the  racks  are  subdivided  into: 
the  SIG-30MA  (or  SIG-30A),  and  the  SIG-30MB  (or  SIG-30B) . 

Note:  The  board  of  static  relays  for  30  channels  supplied  with  the  rack  is 
installed  in  the  SIG-1  rack. 

The  RSLU-M.  Bays  with  differential  systems,  pads  and  relays,  for  matching 
the  circuits  of  automatic  and  long  distance  telephone  exchange  instruments 
to  the  KRR-M  (or  KRR)  equipment  circuits.  Housed  in  the  bays  are  20  of  any 
junction  line  complexes  (outgoing  or  incoming). 

Intermediate  Amplifier  Stations 

The  SPU-2M.  An  intermediate  amplifier  station  with  a  local  power  supply. 

The  stations  is  designed  for  two  systems  (two  two-way  repeaters).  The  stations 
can  be  mounted  one  on  the  other  (up  to  four  units) . 

The  SPD-2D  [sic].  An  intermediate  amplifier  station,  remotely  powered  from 
terminal  stations.  It  differs  from  the  SPU-2M  station  in  that  in  place  of 
the  local  power  supply  board,  installed  in  the  SPU-2D  is  a  remote  power  re¬ 
ception  board. 

Note:  The  plant  supplies  the  following  on  special  order: 

a)  Frames  for  mounting  the  SPU  in  an  NUP  [unattended  repeater  amplifier  station] 
'  in  accordance  with  drawing  RT4  137.005; 
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b)  A  support 
where  two 


for  the  SIG-30M  (to  increase  the  overall  height  up  to  2,600  mm), 
SIG-30M's  are  present,  in  accordance  with  drawing  RT4  136.004; 


c)  A  support  for  the  SPU  (to  increase  the  overall  height  up  2,600  mm)  when 
installing  four  SPU's,  as  well  as  for  the  remote  power  transmission  board, 
when  the  latter  is  installed  separately  at  repeater  amplifier  points,  in 
accordance  with  drawing  RT  136.001; 


d)  A  support  having  the  dimensions  of  the  SPU,  to  increase  the  height  up  to 
2,600  mm  (installed  in  place  of  the  SPU  complex)  in  accordance  with  drawing 

RT4  136.002; 


e)  A  frame  for  mounting  the  SPU-2M  in  an  OUP  [attended  repeater  amplifier 
>  station]  in  accordance  with  drawing  RT4  137.006 


Structural  Design 

The  SIG-1.  Mounted  on  a  chassis  of  formed  sheet  steel.  The  blocks  are  in¬ 
stalled  on  shelves  (pans),  in  which  the  equipment  assemblies  are  placed.  The 
rack  mounting  is  positioned  in  the  interior  part  of  the  frame.  The  rack  di- 
mensions  are  2,600  x  644  x  250  mm  (with  the  protruding  parts  of  the  rack  being 

280  mm  deep). 

The  SIG-30.  Installed  on  the  same  principle  as  the  SIG-1,  on  one  chassis. 
Three  SIG-30  complexes  can  be  stacked  on  top  of  each  other  up  to  the  overall 
height  of  2,600  mm.  For  a  smaller  number  of  SIG-30  complexes,  cabinet  sup¬ 
ports,  similar  to  the  SIG-30  complexes  in  size,  can  be  employed.  Dimensions: 

863  x  644  x  250  mm. 


The  SPU- 2D  and  SPU-2M.  Installed  on  the  same  principle  as  the  SIG-1  racks. 
The  structural  design  of  the  racks  provides  for  the  capability  of  stacking 
them  together  up  to  an  overall  height  of  2,600  mm  with  up  to  four  units  (with 
a  188  mm  support).  The  dimensions  of  the  SPU-2D  or  SPU-2M  rack  are  603  x 
644  x  250  mm. 


The  RSLU  and  RSLUM.  Dimensions:  2,365  x  381  x  200  mm 


Cost  and  Weight: 

_ Equipment _ 

SIG-1M 

SIG-30M 

SPU-2M 

SPU-2D 

DP  [remote  power]  board 

SIG-1 

SIG-30 

Frame  RT4.137.005 
Support  RT4.136.004  . 
Support  RT4. 136.001 
Support  RT4.136.002 
Frame  RT4.137.006 _ 


Weight,  kg 

400 

115 

80 

80 

22 

328 

115 

50 

32 

9.5 

25 

60  _ 


Cost,  rubles 

5,939 

4,098 

923 

915 

106 

5,500 

3,300 

5 

39 

31 

50 

36  _ _ 
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Figure  4.10.1. 

External  view  of  the  SPU-2D 
intermediate  amplifiers  of  the 
KKR  equipment. 
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Figure  A.10,2,  External  view  of  the  Figure  4«10.3*  External  view  of  the 

terminal  station  of  the  KRR-M  equipment,  intermediate  station  of  the  KRR 

equipment. 
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Figure  4.10.4. 

The  placement  of  the  equipment  in  the 
individual  and  group  equipment  rack,  the 
SIG-1MA.,  of  the  KRR  equipment  (in  the 
SIG-1MB  rack,  blocks  2,  19  and  6  are 
replaced  by  blocks  8,  3  and  7  respectively). 

Key:  1.  Static  relay  board; 

2.  [word  lost  in  poor  copy]  converters; 

3.  Block  No.  2,  FD-252  atr; 

4.  Block  No.  4,  FDK-280  [280  KHz 
rejection  filter]; 

5.  Block  23,  power; 

6.  Block  10; 

7.  Protection  and  signaling; 

8.  560  KHz  amplifier; 

9.  [?FNP-8?]  transformers; 

10.  Harmonic  generator 

11.  3.8  KHz  oscillator; 

12.  360  KHz  Ds  Us  [’differential  system 
-  amplifier]; 

13.  KCh  generator  equipment  [monitor 
frequency  oscillator  for  AGC  system] ; 

14.  Output  transformer,  even  and  odd 
[harmonics] ; 

15.  Individual  carrier  frequency  oscil¬ 
lators; 

16.  TF  NCh  [ ?Telephony  Low  frequency?]; 

17.  Generator  equipment  power  supply. 


V 
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Figure  4.10.5. 

The  placement  of  equipment  in  the 
SPU-2M  and  SPU-2D  intermediate 
amplifier  rack  of  the  KRR  equipment, 

Key: 

A.  LTr  [line  transformer]; 

B.  312  -  252  KHz  equalizing  network 
and  group  amplifier; 

C.  312  -  552  KHz  equalizing  network 
and  group  amplifier. 


Figure  4.10.6.  Block  diagram  of  the  SIG-1MA  terminal  station  of  the 
KRR-M  equipment. 

Key:  1.  Input  transformer; 


[Key  to  Figure  4.10.6,  continued]: 

2.  To  the  RSLU  [multiplex  matching  line  connector  relay  complex]; 

3.  Output  transformer; 

4.  D-3.4  [0  -  3.4  KHz  low  pass  filter]; 

5.  UNCh  [low  frequency  amplifier]; 

6.  Demodulator; 

7.  PF  [bandpass  filter]; 

8.  FK-1  [channel  filter  1]; 

9.  DS-1  [differential  system  1]; 

10.  Line  transformer; 

11.  Line; 

12.  Group  amplifier; 

13.  M  [?modulator?J ; 

14.  Us  [amplifier]; 

15.  VUs  [?secondary  amplifier?] ; 

16.  D-252  [252  KHz  low  pass  filter]; 

17.  VK  [equalizing  network] ; 

K-280  [280  KHz  high  pass  filter]. 


Figure  4.10.7.  Block-diagram  of  the  SIG-1MB  terminal  station  of 
the  KRR-M  equipment. 

Key:  1.  K-280  [280  KHz  high  pass  filter]; 

2.  GUs  [group  amplifier]; 

3.  VUs  [?secondary  amplifier?]; 

4.  Modulator; 

5.  FK-2  [channel  filter  2]; 

6.  DS-1  [differential  system  1]; 

7.  D-3.4  [0  -  3.4  KHz  low  pass  filter]; 

8.  Input  transformer; 

9.  to  the  RSL  [line  connector  relay]  bays; 

10.  DM  [?demodulator?] ; 

11.  Low  frequency  amplifier; 
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[Key  to  Figure  A. 10.7]: 

12.  Output  transformer; 

13.  D-280  [280  KHz  low  pass  filter]; 

14.  Equalizing  network; 

15.  VU; 

16.  DM; 

17.  3.8  KHz  bandpass  filter. 
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Figure  4.10.8.  The  placement  of  the  equipment  in  the  SFU-2M  or 
SPU-2D  intermediate  amplifier  rack  of  the  KRR 
equipment; 

Key:  1.  Line  transformer; 

2.  Filters;  K-280  high  pass  filter  and  D-280  low  pass  filter;  ' 

3.  Line  transformer; 

4.  12  -  252  KHz  group  amplifier  and  12  —  252  KHz  equalizing  network; 

5.  K-280  and  D-280  filters; 

6.  312  -  552  KHz  group  amplifier  and  312  -  552  KHz  equalizing  net¬ 
work; 
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Figure  4.10.9.  Block  diagram  of  the  SPU-2M  or  SPU-2D 

intermediate  station  of  the  KRR  equipment. 
Key:  1.  D— 280  low  pass  filter; 

2.  Equalizing  network  1; 

3.  Pad,  a  ■  0.5; 

4.  Line  amplifier  1,  S  ■  5.7  Npj 

5.  Group  amplifier  2,  S  ■  5.75  Np; 

6 .  Pad ,  a  ■  0 ; 

7.  Equalizing  network,  a  *  0.5; 

8.  [? secondary?  amplifier  2,  S  -  1.8  Np; 

K-280  =  280  KHz  high  pass  filter. 


[Continued  in  Part  II] 
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